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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a liquid crystal display 
device in which alignment disorder does not have an influence 
on display and display quality is hardly decreased even when 
alignment directions of liquid crystal molecules are controlled so 
as to be different from one another in pixels. 
SOLUTION: In the liquid crystal display device 1, circularly 
polarized light passed through a X/4 plate 23a is made incident 
to a liquid crystal layer 21 exhibiting radial tilt alignment in 
which the alignment direction changes continuously when 
voltage is applied. As a result, the liquid crystal molecules can 
contribute to the display as far as the alignment direction and 
the visual angle of the liquid crystal molecules are not 
coincident with each other not only about an in-plane 
component but also about a substrate normal component even 
if the alignment state of the liquid crystal molecules is 
disordered. Thus as a result of using the liquid crystal layer in 
which the alignment directions of the liquid crystal molecules 
are controlled so as to be different from one another in the 
pixel for securing a wide visual field angle, the liquid crystal 

display device 1 having high display quality without roughness can be realized, even though not only the 
edge region of a pixel electrode but also the boundary region of domains exist. 
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.♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate with which the pixel electrode corresponding to a pixel was prepared, and the 
2nd substrate with which the counterelectrode was prepared, The liquid crystal layer controlled so that the 
directions of orientation of a liquid crystal molecule differ mutually in a pixel in the case of the value as 
which it is prepared among both the substrates concerned, and the electrical potential difference between the 
above-mentioned pixel electrode and a counterelectrode is determined beforehand at least, The analyzer 
arranged on the outgoing radiation side of the above-mentioned liquid crystal layer, and a circular 
polarization of light means to set the incident light to the above-mentioned liquid crystal layer as an 
approximate circle polarization condition, The liquid crystal display with which it is prepared between the 
above-mentioned liquid crystal layer and an analyzer, and retardation of field inboard is characterized by 
having the 1 st phase contrast layer set as the abbreviation quadrant wavelength of the wavelength of the 
transmitted light. 

[Claim 2] The 1st substrate with which the pixel electrode corresponding to a pixel was prepared, and the 
2nd substrate with which the counterelectrode was prepared, The liquid crystal layer to which the direction 
of orientation of a liquid crystal molecule presents the radial inclination orientation which changes 
continuously in the case of the value as which it is prepared among both the substrates concerned, and the 
electrical potential difference between the above-mentioned pixel electrode and a counterelectrode is 
determined beforehand at least, The analyzer arranged on the outgoing radiation side of the above- 
mentioned liquid crystal layer, and a circular polarization of light means to set the incident light to the 
above-mentioned liquid crystal layer as an approximate circle polarization condition, The liquid crystal 
display with which it is prepared between the above-mentioned liquid crystal layer and an analyzer, and 
retardation of field inboard is characterized by having the 1 st phase contrast layer set as the abbreviation 
quadrant wavelength of the wavelength of the transmitted light. 

[Claim 3] The 1st substrate with which the pixel electrode corresponding to a pixel was prepared, and the 
2nd substrate with which the counterelectrode was prepared, The liquid crystal layer in which the direction 
of orientation of a liquid crystal molecule carries out multi-domain orientation in the case of the value as 
which it is prepared among both the substrates concerned, and the electrical potential difference between the 
above-mentioned pixel electrode and a counterelectrode is determined beforehand at least, The analyzer 
arranged on the outgoing radiation side of the above-mentioned liquid crystal layer, and a circular 
polarization of light means to set the incident light to the above-mentioned liquid crystal layer as an 
approximate circle polarization condition, The liquid crystal display with which it is prepared between the 
above-mentioned liquid crystal layer and an analyzer, and retardation of field inboard is characterized by 
having the 1st phase contrast layer set as the abbreviation quadrant wavelength of the wavelength of the 
transmitted light. 

[Claim 4] It is the liquid crystal display according to claim 1, 2, or 3 with which the above-mentioned 1st 
phase contrast layer is characterized by setting the retardation of field inboard as a 550nm abbreviation 
quadrant while the above-mentioned circular polarization of light means sets light with a wavelength of 
550nm as an approximate circle polarization condition. 

[Claim 5] The above-mentioned retardation is a liquid crystal display according to claim 4 characterized by 
being set as 95nm or more and 175nm or less. 

[Claim 6] The above-mentioned circular polarization of light means is a liquid crystal display according to 
claim 1, 2, 3, 4, or 5 characterized by being the selective reflection layer which reflects the circular 
polarization of light which circles to hard flow while making the circular polarization of light of the 
revolution direction which it is prepared in the incidence side of the above-mentioned liquid crystal layer, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_^ 5/5/2006 



JP,2001-343653,A [CLAIMS] 



Page 2 of 2 



.and is defined beforehand penetrate. 

[Claim 7] The above-mentioned circular polarization of light means is a liquid crystal display according to 
claim 1, 2, 3, 4, or 5 with which it is allotted between the polarizer prepared in the incidence side of the 
above-mentioned liquid crystal layer, the polarizer concerned, and a liquid crystal layer, and retardation of 
field inboard is characterized by having the 2nd phase contrast layer set as the abbreviation quadrant 
wavelength of the wavelength of the transmitted light. 

[Claim 8] The above-mentioned analyzer is arranged on one side of the above-mentioned liquid crystal 
layer. The above-mentioned polarizer While being allotted to another side, the include angle the 
transparency shaft of the above-mentioned analyzer and whose lagging axis of the 1st phase contrast layer 
are 45 degrees so that nothing and the include angle the transparency shaft of the above-mentioned polarizer 
and whose lagging axis of the 2nd phase contrast layer are 45 degrees may moreover be made The liquid 
crystal display according to claim 7 characterized by allotting the 1 st and 2nd phase contrast layer to the 
above-mentioned analyzer and the polarizer list. 

[Claim 9] It is the liquid crystal display according to claim 7 characterized by allotting the above-mentioned 
1st and 2nd phase contrast layer so that each lagging axis may intersect perpendicularly mutually, and 
arranging the above-mentioned analyzer and the polarizer so that each transparency shaft may intersect 
perpendicularly mutually while the above-mentioned analyzer is arranged on one side of the above- 
mentioned liquid crystal layer and the above-mentioned polarizer is arranged on another side. 
[Claim 10] The liquid crystal display according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 characterized by having 
the viewing-angle compensation layer to which the refractive-index anisotropy was set so that it may be 
prepared in from the above-mentioned analyzer before a polarizer and the phase contrast changed among the 
phase contrast which the above-mentioned liquid crystal layer gives according to whenever [ from / of the 
1st substrate of the above / a normal to a viewing angle / tilt-angle ] may be negated. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention controls ZARATSUKI which originates in turbulence of an 
orientation condition etc. especially about the liquid crystal display controlled so that the directions of 
orientation of a liquid crystal molecule, such as for example, radial inclination orientation and multi-domain 
orientation, differed mutually in a pixel, and relates to the liquid crystal display which can improve display 
grace. 
[0002] 

[Description of the Prior Art] For example, for the optical anisotropy of liquid crystal, compared with 
displays, such as CRT, an angle of visibility tends to be narrow and the display grace at the time of seeing 
from across tends to fall in the liquid crystal display used as the display screens, such as a notebook 
computer and a word processor. The so-called multi-domain method which follows, for example, forms two 
or more fields in the direction of orientation of liquid crystal in JP,1 1-258605,A or JP,1 1-109391,A is 
proposed. 

[0003] As an example of the liquid crystal display of a multi-domain method, with the perpendicular 
orientation film and the liquid crystal display in perpendicular orientation mode using liquid crystal with a 
negative dielectric anisotropy, if the configuration formed into the multi-domain is explained, in the state of 
no electrical-potential-difference impressing, the liquid crystal molecule is carrying out orientation 
perpendicularly. If incidence of the linearly polarized light is carried out to the liquid crystal layer of this 
condition from a polarizing plate, since a liquid crystal layer has almost no birefringence anisotropy, 
outgoing radiation of the linearly polarized light [ having maintained the polarization condition ] is carried 
out, and it is absorbed with the polarizing plate arranged on the opposite side of a liquid crystal layer. 
Consequently, a liquid crystal display indicates by black. 

[0004] Contrary to this, if an electrical potential difference is impressed, as shown in drawing 18 R> 8, by 
liquid crystal layer 121c of a liquid crystal display 101, the liquid crystal molecule M inclines according to 
applied voltage. In addition, in this drawing, the case of the radial inclination orientation where the direction 
of orientation of the liquid crystal molecule M changes continuously is shown, and even if it is in the same 
pixel, focusing on the medial axis A of a radial inclination, the direction of orientation of the liquid crystal 
molecule M is with one field A101 and the field A102 of another side, and differ mutually. In this condition, 
if incidence of the linearly polarized light is carried out from polarizing plate 122a to liquid crystal layer 
121c, liquid crystal layer 121c can give phase contrast to the transmitted light, and can change the 
polarization condition of the transmitted light. Therefore, generally the outgoing radiation light from a liquid 
crystal cell 121 changes to elliptically polarized light. 

[0005] If incidence of the elliptically polarized light concerned is carried out to polarizing plate 122b 
allotted to the outgoing radiation side of a liquid crystal cell 121, unlike the time of no electrical-potential- 
difference impressing, the quantity of light according to the phase contrast given by liquid crystal layer 121c 
will penetrate. Therefore, the electrical potential difference impressed to liquid crystal layer 121c is 
controlled, by adjusting the direction of orientation of the liquid crystal molecule M, the outgoing radiation 
quantity of light of a liquid crystal display 101 can be changed, and a gradation display is attained. 
[0006] Here, in the above-mentioned liquid crystal display 101, since the directions of orientation of the 
liquid crystal molecule M differ mutually even if it is among 1 pixel, even if the outgoing radiation quantity 
of light of the light which penetrated a certain liquid crystal molecule M decreases by seeing from across, in 
other liquid crystal molecules M with which the direction of orientation differs from the liquid crystal 
molecule M concerned, the thing to which the outgoing radiation quantity of light is made to increase also 
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- exists. -Consequently, the fields in which the liquid crystal molecule M with which the directions of 
orientation differ mutually exists compensate each other optically, they improve the display grace at the time 
of seeing from across, and can expand an angle of visibility. 
[0007] 

[Problem(s) to be Solved by the Invention] However, like the liquid crystal display 101 of the above- 
mentioned configuration, if it is going to control the direction of orientation in a pixel separately, it will be 
easy to generate orientation turbulence. Orientation turbulence occurs also according to few factors which 
follow, for example, did not become a problem in the case of the single directions of orientation, such as 
external electric field from a source signal line, a gate signal line, etc. Here, if the part which orientation 
turbulence generated by orientation turbulence becomes dark, since orientation turbulence differs for every 
part and every pixel, ZARATSUKI is observed by display and the problem of reducing display grace is 
produced. 

[0008] Moreover, under two polarizing plates, when being controlled so that the directions of orientation 
differ mutually compared with the case of single orientation, since bearing which surely quenches exists as 
shown in drawing 1 9 , the brightness of the whole pixel will also fall compared with the case where the 
permeability planned in all parts is maintained. Consequently, the efficiency for light utilization (effective 
numerical aperture) of a liquid crystal display will also fall. 

[0009] Here, even if the resolution and the number of gradation of a liquid crystal display are improving 
every year and an area of 1 pixel becomes small, the liquid crystal display which can display more gradation 
is called for. However, if an effective numerical aperture falls by the above-mentioned orientation 
turbulence, the brightness at the time of a white display will fall, and improvement in the number of 
gradation will become difficult. In addition, although brightness can be improved if pixel area is expanded, 
improvement in resolution becomes difficult. 

[0010] This invention is made in view of the above-mentioned trouble, even if the purpose is the case where 
it is controlled so that the directions of orientation of a liquid crystal molecule differ mutually in a pixel, 
orientation turbulence does not influence a display but it is to realize the liquid crystal display with which 
display grace cannot fall easily. 
[0011] 

[Means for Solving the Problem] The 1st substrate with which the pixel electrode corresponding to a pixel 
was prepared in order that the liquid crystal display concerning this invention might solve the above- 
mentioned technical problem, The liquid crystal layer controlled so that the directions of orientation of a 
liquid crystal molecule differ mutually in a pixel in the case of the value as which it is prepared between the 
2nd substrate with which the counterelectrode was prepared, and both the substrates concerned, and the 
electrical potential difference between the above-mentioned pixel electrode and a counterelectrode is 
determined beforehand at least, The analyzer arranged on the outgoing radiation side of the above- 
mentioned liquid crystal layer, and a circular polarization of light means to set the incident light to the 
above-mentioned liquid crystal layer as an approximate circle polarization condition, It is prepared between 
the above-mentioned liquid crystal layer and an analyzer, and retardation of field inboard is characterized by 
having the 1st phase contrast layer set as the abbreviation quadrant wavelength of the wavelength of the 
transmitted light. 

[0012] Moreover, in order that other liquid crystal displays concerning this invention may solve the above- 
mentioned technical problem The 1 st substrate with which the pixel electrode corresponding to a pixel was 
prepared, and the 2nd substrate with which the counterelectrode was prepared, The liquid crystal layer to 
which the direction of orientation of a liquid crystal molecule presents the radial inclination orientation 
which changes continuously in the case of the value as which it is prepared among both the substrates 
concerned, and the electrical potential difference between the above-mentioned pixel electrode and a 
counterelectrode is determined beforehand at least, The analyzer arranged on the outgoing radiation side of 
the above-mentioned liquid crystal layer, and a circular polarization of light means to set the incident light to 
the above-mentioned liquid crystal layer as an approximate circle polarization condition, It is prepared 
between the above-mentioned liquid crystal layer and an analyzer, and retardation of field inboard is 
characterized by having the 1 st phase contrast layer set as the abbreviation quadrant wavelength of the 
wavelength of the transmitted light. 

[0013] Furthermore, other liquid crystal displays to the pan concerning this invention The analyzer arranged 
on the outgoing radiation side of the liquid crystal layer of multi-domain orientation, and the above- 
mentioned liquid crystal layer in order to solve the above-mentioned technical problem, It is prepared 
between a circular polarization of light means to set the incident light to the above-mentioned liquid crystal 
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• layer as an approximate circle polarization condition, and the above-mentioned liquid crystal layer and an 
analyzer, and retardation of field inboard is characterized by having the 1st phase contrast layer set as the 
abbreviation quadrant wavelength of the wavelength of the transmitted light. 

[0014] In addition, in the liquid crystal display of each above-mentioned configuration, an incidence [ of a 
liquid crystal display ] and outgoing radiation side may be an opposite direction like the liquid crystal 
display of a transparency mold, and an outgoing radiation and incidence side may be the same like the liquid 
crystal display of a reflective mold. 

[0015] In the liquid crystal display of each above-mentioned configuration, after the phase contrast of 
quadrant wavelength is given, incidence of the light which incidence of the approximate circle polarization 
was carried out to the liquid crystal layer, and carried out outgoing radiation to it from the liquid crystal 
layer is carried out to an analyzer by the 1 st phase contrast layer. 

[0016] If the liquid crystal molecule of the above-mentioned liquid crystal layer is carrying out orientation 
in the direction of a substrate normal (perpendicular), a liquid crystal layer cannot give phase contrast to the 
transmitted light. Consequently, outgoing radiation of the transmitted light is carried out, with approximate 
circle polarization maintained. After the outgoing radiation light concerned is changed into the linearly 
polarized light in the 1 st phase contrast layer, it is inputted into an analyzer and transparency is restricted. 
Consequently, a liquid crystal display indicates by black. On the other hand, when the electrical potential 
difference between pixel electrodes, such as an initial orientation condition at the time of electrical- 
potential-difference impression or no electrical-potential-difference impressing, and a counterelectrode is a 
predetermined electrical potential difference, it is controlled so that the directions of orientation of a liquid 
crystal molecule differ mutually in a pixel. In this condition, since a liquid crystal layer gives the phase 
contrast according to an orientation condition to the transmitted light, the circular polarization of light is 
changed into elliptically polarized light. Therefore, even if it penetrates the 1 st phase contrast layer, it does 
not return to the linearly polarized light, but outgoing radiation of a part of outgoing radiation light of the 1 st 
phase contrast layer is carried out from an analyzer. These results, according to applied voltage, the 
outgoing radiation quantity of light from an analyzer can be controlled, and a gradation display is attained. 
[0017] Moreover, since the directions of orientation of a liquid crystal molecule differ mutually in the pixel, 
the fields in which a mutually different liquid crystal molecule of the direction of orientation exists can 
compensate each other optically. Consequently, the display grace at the time of seeing from across is 
improved, and an angle of visibility can be expanded. 

[0018] Here, in the above-mentioned liquid crystal layer, for wide-field-of-view angle reservation, as a 
result of controlling to differ mutually in a pixel, turbulence of an orientation condition tends to generate the 
direction of orientation of a liquid crystal molecule. If in the case of the conventional liquid crystal display 
with which incidence of the linearly polarized light is carried out to a liquid crystal layer, and incidence of 
the outgoing radiation light of a liquid crystal layer is carried out to an analyzer turbulence occurs in the 
orientation of a liquid crystal molecule and the component within a field of the direction of orientation is in 
agreement with the absorption shaft of an analyzer, it will become impossible therefore, for the liquid crystal 
molecule concerned to give phase contrast to the transmitted light irrespective of the direction component of 
a substrate normal. Here, since pixels differ, and how to confuse an orientation condition changes with 
locations even if it is in the same pixel, ZARATSUKI will occur. Moreover, since the liquid crystal 
molecule whose component within a field of the direction of orientation corresponded with the absorption 
shaft of an analyzer cannot contribute to the improvement in brightness, efficiency for light utilization 
(effective numerical aperture) falls. These results, reservation of a contrast ratio will become difficult and 
the increment in the number of gradation will also become difficult. 

[0019] On the other hand, in the liquid crystal display concerning this invention, since incidence of the 
approximate circle polarization is carried out to a liquid crystal layer, unless the anisotropy about the 
direction of orientation of a liquid crystal layer is lost and the direction of orientation and the transmitted 
light of a liquid crystal molecule are in agreement on the both sides of the component within a field, and the 
direction of a substrate normal, a liquid crystal molecule can give phase contrast to the transmitted light. 
Therefore, for wide-field-of-view angle reservation, the direction of orientation of a liquid crystal molecule 
can be contributed to the improvement in brightness, unless the direction of orientation of the liquid crystal 
molecule with which orientation was in disorder is in agreement with a viewing angle, in spite of being easy 
to generate turbulence of an orientation condition, as a result of controlling to differ mutually in a pixel. 
Consequently, maintaining a large angle of visibility, high efficiency for light utilization can be secured and 
improvement in a contrast ratio and the increment in the number of gradation can be realized. 
[0020] Moreover, as for the above-mentioned 1st phase contrast layer, it is more desirable to set the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/5/2006 



JP,2001-343653,A [DETAILED DESCRIPTION] 



Page 4 of 15 



• retardation of field inboard as the 550nm abbreviation quadrant, while the above-mentioned circular 
polarization of light means sets light with a wavelength of 550nm as an approximate circle polarization 
condition in addition to the above-mentioned configuration. 

[0021] With the configuration concerned, incidence of the approximate circle polarization is carried out 
about the wavelength which is 550nm with human being's highest visibility, and a brightness fall and 
generating of ZARATSUKI can be prevented about the light of the wavelength concerned. Consequently, 
the liquid crystal display with which neither a brightness fall nor ZARATSUKI can check approximate 
circle polarization by looking easily only on other wavelength compared with the case where incidence is 
carried out is realizable. 

[0022] In addition, what is necessary is just to be able to carry out incidence of the approximate circle 
polarization to extent in which neither the above-mentioned brightness fall nor generating of ZARATSUKI 
is conspicuous, although what is necessary is for the above-mentioned circular polarization of light means 
just to be able to carry out incidence of the circular polarization of light. Moreover, although the retardation 
of the 1st phase contrast layer should also be completely in agreement just with the quadrant wavelength of 
the transmitted light, what is necessary is just abbreviation quadrant wavelength at extent in which neither 
the above-mentioned brightness fall nor generating of ZARATSUKI is conspicuous. 

[0023] It is more desirable to specifically set the retardation of the field inboard of the above-mentioned 1st 
phase contrast layer as 95nm or more and 1 75nm or less, when setting light with a wavelength of 550nm to 
criteria. 

[0024] With the above-mentioned configuration, since retardation is set as 95nm or more and 175nm or less, 
even if brightness falls, the fall of the brightness in the field of the fall of general brightness and orientation 
turbulence is suppressed to about 10%. Consequently, compared with the case where it is set as other range, 
the liquid crystal display which a brightness fall and ZARATSUKI cannot check by looking easily is 
realizable. 

[0025] Moreover, it is more desirable to be the selective reflection layer which reflects the circular 
polarization of light which circles to hard flow, while making the circular polarization of light of the 
revolution direction which the above-mentioned circular polarization of light means is formed in the 
incidence side of the above-mentioned liquid crystal layer, and is defined beforehand penetrate in addition to 
the above-mentioned configuration. 

[0026] With the configuration concerned, the circular polarization of light of the revolution direction 
beforehand defined among the incident light to a selective reflection layer penetrates a selective reflection 
layer. On the other hand, with the direction concerned, since it is reflected in a selective reflection layer, 
unlike the case where it is absorbed with a polarizer, the circular polarization of light which circles to hard 
flow is returned to the back light light source, and can be reused. Consequently, in spite of being able to 
carry out the incidence of the approximate circle polarization to a liquid crystal layer, the use effectiveness 
of light can be improved. 

[0027] On the other hand, as a circular polarization of light means, instead of using a selective reflection 
layer, the above-mentioned circular polarization of light means was allotted between the polarizer prepared 
in the incidence side of the above-mentioned liquid crystal layer, the polarizer concerned, and the liquid 
crystal layer, and the retardation of field inboard may be equipped with the 2nd phase contrast layer set as 
the abbreviation quadrant wavelength of the wavelength of the transmitted light. Even if it is this case, since 
the linearly polarized light which carries out outgoing radiation of the polarizer is changed into approximate 
circle polarization in the 2nd phase contrast layer, it can carry out incidence of the approximate circle 
polarization to a liquid crystal layer. In addition, although an incidence [ of a liquid crystal display ] and 
outgoing radiation side may be the same side or you may be the opposite side, in the same side, an analyzer 
and a polarizer, or the 1st and 2nd phase contrast layer can be shared. 

[0028] In addition to the above-mentioned configuration, the above-mentioned analyzer is arranged on one 
side of the above-mentioned liquid crystal layer. Furthermore, the above-mentioned polarizer While being 
allotted to another side, the include angle the transparency shaft of the above-mentioned analyzer and whose 
lagging axis of the 1st phase contrast layer are 45 degrees so that nothing and the include angle the 
transparency shaft of the above-mentioned polarizer and whose lagging axis of the 2nd phase contrast layer 
are 45 degrees may moreover be made It is more desirable to allot the 1st and 2nd phase contrast layer to the 
above-mentioned analyzer and the polarizer list. 

[0029] With the configuration concerned, since the transparency shaft of the above-mentioned analyzer and 
the lagging axis of the 1st phase contrast layer are moreover making nothing and the include angle the 
transparency shaft of the above-mentioned polarizer and whose lagging axis of the 2nd phase contrast layer 
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• are 45-degrees for the include angle which is 45 degrees, it is efficient and the interconversion of the linearly 
polarized light and the circular polarization of light can be carried out. 

[0030] Moreover, it is more desirable to allot the above-mentioned 1st and 2nd phase contrast layer so that 
each lagging axis may intersect perpendicularly mutually, and to arrange the above-mentioned analyzer and 
a polarizer so that each transparency shaft may intersect perpendicularly mutually while in the configuration 
of to have the 1st and 2nd phase contrast layer the above-mentioned analyzer is arranged on one side of the 
above-mentioned liquid crystal layer and the above-mentioned polarizer is arranged on another side. 
[0031] With the above-mentioned configuration, it is allotted so that the lagging axis of the 1st and 2nd 
phase contrast layer may intersect perpendicularly mutually. Therefore, the wavelength dispersion of the 
refractive-index anisotropy which both the phase contrast layer has is offset mutually. Consequently, in a 
black display condition, the transmitted light of the larger wavelength range is absorbed with an analyzer. A 
thereby still better black display is realizable. 

[0032] Furthermore, it is more desirable to have the viewing-angle compensation layer to which the 
refractive-index anisotropy was set so that it may be prepared in from the above-mentioned analyzer before 
a polarizer and the phase contrast changed among the phase contrast which the above-mentioned liquid 
crystal layer gives according to whenever [ from / of the 1st substrate of the above / a normal to a viewing 
angle / tilt-angle ] may be negated, even if it is which configuration. 

[0033] In the configuration concerned, the phase contrast which a liquid crystal layer gives is offset by 
whenever [ tilt-angle / of a viewing angle ] in a viewing-angle compensation layer. Therefore, the 
dependency of a viewing angle can be controlled and the liquid crystal display which has a good contrast 
ratio in the larger viewing-angle range can be realized. 
[0034] 

[Embodiment of the Invention] [1st operation gestalt] It is as follows when 1 operation gestalt of this 
invention is explained based on drawing 1 thru/or drawing 16 . The direction of orientation as a liquid 
crystal layer which is not fixed for example, at the time of no electrical-potential-difference impressing If 
orientation is carried out at right angles to a substrate and the direction of orientation makes an example the 
liquid crystal layer which presents the radial inclination orientation which changes continuously at the time 
of electrical -potential-difference impression, the liquid crystal panel 2 of the liquid crystal display 1 
concerning this operation gestalt The liquid crystal cell 21 which contains the above-mentioned liquid 
crystal layer 21c pinched by TFT (Thin Film Transistor) substrate 21a, opposite substrate 21b, and both 
substrates 21a and 21b as shown in drawing 1 , lambda/4 plate (2nd phase contrast layer) 23a allotted 
between polarizing plate 22a and 22b allotted to the both sides of a liquid crystal cell 21, polarizing plate 
22a by the side of the above-mentioned TFT substrate 21a, and a liquid crystal cell 21, It has lambda/4 plate 
23b (the 1st phase contrast layer) allotted between polarizing plate 22b by the side of the above-mentioned 
opposite substrate 21b, and liquid crystal layer 21c. In addition, both the above-mentioned substrates 21a 
and 21b are equivalent to the 1st and 2nd substrates given in a claim. Moreover, polarizing plate 22a 
corresponds to a polarizer, and polarizing plate 22b corresponds to an analyzer. 
[0035] TFT substrate 21a which arranged the pixel electrode 31 (after-mentioned) which the above- 
mentioned liquid crystal cell 21 is a liquid crystal cell of a perpendicular orientation (VA) method, and was 
formed by ITO (Indium Tin Oxide) etc., and the thin film transistor component which is not illustrated in the 
shape of a matrix - and After applying the perpendicular orientation film which is not illustrated to opposite 
substrate 21b which has a counterelectrode, liquid crystal layer 21c which has a lamination and dielectric 
constant anisotropy further negative to the gap of both substrates 21a and 21b for both substrates 21a and 
21b is enclosed, and it is created. Thereby, at the time of no electrical-potential-difference impressing, as 
shown in drawing 1 , while the liquid crystal molecule M of liquid crystal layer 21c carries out orientation to 
an abbreviation perpendicular, as shown in drawing 2 , a liquid crystal molecule inclines and orientation can 
be horizontally carried out at the time of electrical-potential-difference impression. 

[0036] Furthermore, in liquid crystal cell 2 1 c concerning this operation gestalt, as shown in drawing 3 , resin 
32a by which the circular hole 32 was formed on each pixel electrode 31 prepared in TFT substrate 21a is 
prepared. As shown in drawing 4 , the wall surface H of a hole 32 inclines, and it carries out orientation of 
the liquid crystal molecule M near the wall surface H so that it may become perpendicular to the front face 
of a wall surface H. In addition, the electric field near the wall surface H incline in the direction which 
becomes parallel to the front face of a wall surface H at the time of electrical-potential-difference 
impression. In case the liquid crystal molecule M inclines these results at the time of electrical-potential- 
difference impression, as an arrow head shows in drawing 3 , the liquid crystal molecule M becomes easy to 
incline to the radial centering on the core of a hole 32 by field inboard, and each liquid crystal molecule M 



http ://www4 . ipdl .ncipi . go . jp/cgi -bin/tran_web_cgi_ejj e 



5/5/2006 



JP,2001-343653,A [DETAILED DESCRIPTION] 



Page 6 of 15 



of liquid crystal layer 21c can carry out inclination orientation of it to a radial. If applied voltage increases 
further, the tilt angle to the direction of a substrate normal becomes large, and each liquid crystal molecule 
M will be abbreviation parallel, and, moreover, will carry out orientation to a radial in a field in the display 
screen. In addition, on the above-mentioned TFT substrate 21a, resin 32a in which the above-mentioned 
hole 32 was formed applies light-sensitive nature resin, and can form it by processing it at a 
photolithography process. 

[0037] Moreover, when a pixel pitch becomes large for example, only by forming a hole 32 in every one 
pixel electrode 31, the orientation restraining force of the central field of a hole 32 becomes weaker, and 
there is a possibility that orientation may become unstable. Therefore, it is more desirable to form two or 
more holes 32 on each pixel electrode 31, as shown in drawing 5 when the orientation restraining force of a 
central field is insufficient. In addition, 33 are source wiring among drawing and 34 shows gate wiring. 
[0038] On the other hand, above-mentioned lambda/4 plate 23a, and 23b shown in drawing 1 are formed 
from the material which has birefringence anisotropics, such as a high polymer film which carried out 
uniaxial stretching, for example, and thickness (substrate normal lay length) is set up so that the optical path 
difference of an ordinary ray and an extraordinary ray may become the quadrant wavelength of incident 
light. Thereby, the linearly polarized light which has the polarization direction of 45 degrees to a lagging 
axis is convertible for the circular polarization of light. Moreover, when incidence of the circular 
polarization of light is carried out, it can change into the linearly polarized light which has the polarization 
direction of 45 degrees to the lagging axis of lambda / 4 plate 23a (23b). In addition, in case liquid crystal 
layer 21c is formed, in adding and carrying out axial symmetry orientation of the chiral agent, a twist angle 
occurs in liquid crystal layer 21c. Therefore, in consideration of the twist angle of liquid crystal layer 21c, 
the method of ZURA ** is desirable in the optical path difference of lambda / 4 plate 23a (23b) from 
quadrant wavelength in this case. 

[0039] Moreover, in the liquid crystal panel 2 concerning this operation gestalt, the lagging axis SLa (SLb) 
of lambda / 4 plate 23a (23b) is set as the transparency shaft PAa (PAb) and list of polarizing plate 22a (22b) 
in the direction as shown in drawing 6 . Specifically, the lagging axis SLa of lambda/4 plate 23a is allotted 
so that the transparency shaft PAa of polarizing plate 22a and the include angle of 45 degrees may be made. 
Moreover, the lagging axis SLb of lambda/4 plate 23b is arranged so that the transparency shaft PAb of 
polarizing plate 22b and 45 degrees may be made in the same direction as the time of setting up the include 
angle of the above-mentioned lagging axis SLa and the transparency shaft PAa. In addition, in drawing 6 , 
when it sees along the direction of a substrate normal as an example from the opposite substrate 21b side, 
the case where it becomes 45 degrees is illustrated in the clockwise direction. Moreover, in this drawing, the 
time of no electrical-potential-difference impressing is shown, and the liquid crystal molecule M is carrying 
out orientation to the abbreviation perpendicular. 

[0040] Furthermore, in the liquid crystal display 1 concerning this operation gestalt, as shown in drawing 1 , 
the back light 3 used as the light source of a liquid crystal display 1 is arranged on one side of the both sides 
of a liquid crystal panel 2. In addition, in the example of drawing 1 , the case where a back light 3 is 
arranged on the TFT substrate 21a side is illustrated. 

[0041] With the above-mentioned configuration, while not impressing the electrical potential difference 
between the pixel electrode 3 1 and the counterelectrode which is not illustrated, as shown in drawing 1 , the 
liquid crystal molecule M of liquid crystal layer 21c is in a perpendicular orientation condition except for 
the a small number of molecule near the wall surface H of a hole 32. the light which carried out incidence 
from the back light 3 to the liquid crystal panel 2 in this condition (at the time of no electrical-potential- 
difference impressing) — polarizing plate 22a — a passage — the polarization direction — the lagging axis 
SLa of lambda/4 plate 23a — receiving — the linearly polarized light of 45 degrees — becoming . 
Furthermore, the linearly polarized light concerned is passing lambda/4 plate 23a, and is changed into the 
circular polarization of light. 

[0042] Here, the liquid crystal molecule M does not give phase contrast to the light which carries out 
incidence in the direction parallel to the direction of orientation. Therefore, liquid crystal layer 21c cannot 
give phase contrast to the light which carried out incidence from the back light 3 perpendicularly to liquid 
crystal layer 2 1 c, but has almost no form birefringence. 

[0043] Consequently, the circular polarization of light which carried out outgoing radiation of lambda/the 4 
plate 23a passes liquid crystal layer 21c, with a polarization condition maintained, and incidence is carried 
out to lambda/4 plate 23b. As for the circular polarization of light concerned, the circular polarization of 
light's passage of lambda/4 plate 23b changes the polarization direction into the linearly polarized light of 
the direction of 45 degrees, i.e., the direction where it intersects perpendicularly with the transparency shaft 
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PAb of polarizing plate 22b, to the lagging axis SLb of lambda/4 plate 23b. Therefore, the linearly polarized 
light concerned is absorbed by polarizing plate 22b, and a liquid crystal display 1 indicates by black in the 
state of no electrical-potential-difference impressing. 

[0044] On the other hand, if an electrical potential difference is impressed between the above-mentioned 
pixel electrode 31 and a count erelectrode, as shown in drawing 2 and drawing 7 , inclination orientation of 
the liquid crystal molecule M of liquid crystal layer 21c will be carried out to a radial. Even if it is in this 
condition, a polarization condition is changed like [ a back light 3 to the liquid crystal cell 21 ] the time of 
no electrical -potential-difference impressing, and incidence of the circular polarization of light is carried out 
to liquid crystal layer 21c. 

[0045] However, at the time of electrical-potential-difference impression, the direction of orientation of the 
liquid crystal molecule M changes, and inclination orientation is carried out to the radial. Here, although the 
liquid crystal molecule M does not give phase contrast to the light which carries out incidence in the 
direction parallel to the direction of orientation, when the direction of orientation differs from the direction 
of incidence, it can give the phase contrast according to both include angle to the transmitted light. 
[0046] Consequently, except for few fields as for which the liquid crystal molecule M is carrying out 
orientation in the direction of a substrate normal, such as the case of the light which carries out incidence 
perpendicularly to a liquid crystal cell 21, for example, the central field of a hole 32 etc., liquid crystal layer 
21c can give phase contrast to the transmitted light, and can change the polarization condition of the 
transmitted light. Therefore, generally the outgoing radiation light from a liquid crystal cell 21 changes to 
elliptically polarized light. Even if this elliptically polarized light passes lambda/4 plate 23b, unlike the time 
of no electrical -potential-difference impressing, it does not turn into the linearly polarized light. Therefore, a 
part can penetrate polarizing plate 22b among the light given through lambda/4 plate 23b to polarizing plate 
22b from a liquid crystal cell 21. Here, it depends for the amount of the polarization which penetrates 
polarizing plate 22b on the magnitude of the phase contrast which liquid crystal layer 21c gives. Therefore, 
the electrical potential difference impressed to liquid crystal layer 21c is controlled, by adjusting the 
direction of orientation of the liquid crystal molecule M, the outgoing radiation quantity of light of a liquid 
crystal display 1 can be changed, and a gradation display is attained. 

[0047] With the above-mentioned configuration, liquid crystal layer 21c carries out inclination orientation to 
a radial, therefore, the phase contrast given to the transmitted light in the whole liquid crystal molecule M 
relevant to the display of a certain pixel even if it sees a liquid crystal panel 2 from the direction (bearing 
within a field) where the components within a field differ mutually — abbreviation — it becomes the same. 
Consequently, compared with the case where all the liquid crystal molecules M relevant to the display of a 
certain pixel carry out inclination orientation in the single specific direction, a large angle of visibility is 
securable. 

[0048] The liquid crystal molecule group which carries out inclination orientation exists in the direction 
whose component within a field of the direction of orientation corresponds with the sense of the linearly 
polarized light here in being the configuration that incidence of the linearly polarized light is carried out to 
liquid crystal layer 121c, even if it is the configuration in which liquid crystal layer 121c carries out 
inclination orientation to a radial like the liquid crystal display 101 shown in drawing 1 8 , in order to secure 
a large angle of visibility. Here, since these liquid crystal molecule groups cannot give phase contrast to the 
transmitted light irrespective of the direction component of a normal of the direction of orientation, the light 
which penetrated the liquid crystal molecule group concerned will be absorbed like the time of 
perpendicular orientation by polarizing plate 122b by the side of outgoing radiation. 

[0049] Consequently, the permeability of the field which met in the direction of the linearly polarized light, 
and the field which met in the direction perpendicular to it will fall centering on the center position of a hole 
32. Furthermore, for example, as shown in drawing 1 9 , since how depending on which orientation is in 
disorder changes with locations while the orientation of the liquid crystal molecule M is in disorder in 
response to the effect of external electric field etc., in the edge field of the pixel electrode 31, it will be 
checked by looking as ZARATSUKI. 

[0050] On the other hand, since incidence of the circular polarization of light is carried out to the liquid 
crystal cell 21, in spite of having secured the large angle of visibility to the radial by inclination orientation 
with the configuration of this operation gestalt, the liquid crystal molecule M which cannot give phase 
contrast to the transmitted light is the liquid crystal molecule M which is carrying out orientation 
perpendicularly to the substrate side, when it sees from a transverse plane. Moreover, when it sees from 
across, it is the liquid crystal molecule M which is carrying out orientation in the same direction as the 
viewing-angle direction. Consequently, the liquid crystal molecularity which cannot contribute decreases, 
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and phase contrast can be given if not the same as that of a viewing angle on the both sides of the 
component within a field, and the direction component of a normal. Therefore, as shown in drawing 8 , the 
field where a shadow is displayed serves as only a center position of a hole 32, and the mid-position of the 
hole 32-32 which adjoins mutually, and can reduce sharply the field where a shadow is displayed also in the 
edge field of the pixel electrode 3 1 . Furthermore, the number of the liquid crystal molecules M which can 
give phase contrast to the transmitted light increases irrespective of whether a shadow is checked by looking 
or not. These results, as shown in drawing 9 , the linearly polarized light becomes higher than the 
transparency reinforcement T101 of the conventional liquid crystal display 101 by which incidence is 
carried out, and transparency reinforcement's Tl of the liquid crystal display 1 concerning this operation 
gestalt can improve efficiency for light utilization (effective numerical aperture) and brightness. In addition, 
in drawing 9 , an axis of abscissa is set as the applied voltage [V] to the liquid crystal layer of each liquid 
crystal display 1-101, and the ratio (transparency reinforcement) of each permeability to the maximum 
permeability on the theory in a liquid crystal display (50% of the permeability of air) is illustrated. 
[0051] In addition, in the above, the retardation of lambda/4 plate 23a, and 23b is set up so that incident 
light may turn into the circular polarization of light, but even if it is not completely the circular polarization 
of light, as long as it is the gap which is extent which brightness seldom falls and ZARATSUKI does not 
generate, the elliptically polarized light of approximate circle polarization is sufficient. It is the 
configuration of drawing 1 R> 1, and when the permeability in wavelength (550nm) with the highest 
visibility is measured, changing the retardation of lambda/4 plate 23a, and 23b (simulation), specifically, it 
comes to be shown in drawing 10 . If the rate of change of brightness is less than 10% (i.e., if permeability is 
0.9 or more), the fall of brightness cannot be easily recognized by the observer and ZARATSUKI will also 
be hard to be checked by looking here. Therefore, the same effectiveness is acquired even if it is not 
completely the circular polarization of light, if it is the optimal if the retardation of lambda/4 plate 23a, and 
23b is 1 35nm to the light near 550nm, and the range of it is 95nm or more and less than 1 75nm. In addition, 
if it separates from the above-mentioned range, while brightness will fall rapidly, ZARATSUKI resulting 
from a poor orientation field becomes is easy to be observed. 

[0052] By the way, although there is effectiveness in the improvement in brightness, and ZARATSUKI 
prevention if the elliptically polarized light and the linearly polarized light near the circular polarization of 
light or the circular polarization of light are mutually convertible on wavelength with the highest visibility, 
namely, if above-mentioned lambda/4 plate 23 a, and 23b are the wavelength concerned and abbreviation 
lambda / 4 conditions are fulfilled to above-mentioned numerical range extent It is more desirable to cross 
throughout a light band and to be able to change the elliptically polarized light and the linearly polarized 
light near the circular polarization of light or the circular polarization of light mutually, when performing the 
display which thinks a color tone as important especially. However, it is since it is generally difficult in 
lambda/4 plate 23aand23b of a monolayer to lose wavelength dispersion completely. For example, it will 
separate from lambda/4 conditions as the wavelength of light will shift from 550nm, if lambda/4 plate 
created so that visibility might fulfill lambda/4 conditions to the light of the highest wavelength (550nm) as 
lambda/4 plate 23aand23b is used. Consequently, in order to realize a black display, even if it set applied 
voltage as the value by which 550nm light is shaded, there is a possibility that the light which shifted from 
550nm may pass polarizing plate 22b, and may color, and a phenomenon may occur. 
[0053] When carrying out color display and control of a coloring phenomenon is called for, make the 
transparency shaft PAa of polarizing plate 22a, and the transparency shaft PAb of polarizing plate 22b 
intersect perpendicularly mutually, and make it therefore, more desirable for the lagging axis SLa of 
lambda/4 plate 23a and the lagging axis SLb of lambda/4 plate 23b to intersect perpendicularly mutually, as 
shown in drawing 1 1 . In addition, the include angle of the transparency shaft PAa and a lagging axis SLa 
and the include angle of the transparency shaft PAb and a lagging axis SLb are set up in the same direction 
by 45 degrees like drawing 6 . 

[0054] In liquid crystal display la concerning the modification concerned, since the lagging axis SLa of 
lambda/4 plate 23a and the lagging axis SLb of lambda/4 plate 23b lie at right angles mutually, the 
wavelength dispersion of the refractive-index anisotropy which each of lambda/4 plates 23a and 23b has 
offsets each other. Consequently, in a black display condition, the good black display which can absorb 
polarizing plate 22b and does not have coloring in the transmitted light of the larger wavelength range is 
realizable. 

[0055] In addition, although ** lambda / 4 plate 23a, and 23b may be formed with lambda/4 plate of a 
mutually different ingredient, if it can do, those who use the same ingredient, lambda manufactured by the 
same manufacture approach / 4 plate can realize [ rather than ] a liquid crystal display without coloring 
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cheaply using broadband lambda / 4 plate at least. 

[0056] By the way, above-mentioned explanation explained the case where light carried out incidence at 
right angles to liquid crystal layer 21c, at the time of a black display. However, especially, with the liquid 
crystal display 1 of a transparency mold, although perpendicular incident light contributes to a display most, 
the light which carries out incidence to liquid crystal layer 21c from across (direction which inclined from 
[ of a liquid crystal display 1 ] the screen normal) also contributes to a display. Here, as for slanting incident 
light, phase contrast is given by liquid crystal layer 21c of a perpendicular orientation condition. Therefore, 
when the screen of a liquid crystal display 1 is seen from across, in spite of being in the perpendicular 
orientation condition which should be in a black display condition originally, optical leakage occurs and 
there is a possibility that the contrast ratio of a display may fall. 

[0057] Therefore, it is more desirable to form further the viewing-angle compensating plate (viewing-angle 
compensation layer) 24 which consists of a phase contrast plate with which the refractive-index anisotropy 
was set up so that the phase contrast over oblique-incidence light might be offset like liquid crystal display 
lb shown in drawing 12 , when improvement in the contrast ratio in the direction of slant is called for. In 
addition, although the case where the viewing-angle compensating plate 24 which consists of a single phase 
contrast plate is formed in the outside (furthest side from liquid crystal layer 21c) of TFT substrate 21a as an 
example is illustrated in drawing 12 , it may not restrict to this, the laminating of two or more phase contrast 
plates may be carried out, and the viewing-angle compensating plate 24 may be formed. Moreover, it does 
not restrict to the outside of TFT substrate 21a, and the location in which the viewing-angle compensating 
plate 24 is formed may also be the outside of opposite substrate 21b, and may be established in the outside 
of both substrates 2 1 a and 2 1 b, respectively. 

[0058] Even if it is which case, since the sum total of the phase contrast by the viewing-angle compensating 
plate 24 is set up so that the phase contrast over oblique-incidence light may be offset, it can control the 
above-mentioned optical leakage in the direction of slant, and can improve a contrast ratio. The liquid 
crystal display which has a good contrast ratio in all the viewing-angle range by this is realizable. 
[0059] By the way, above, although the hole 32 realized radial inclination orientation, it does not restrict to 
this. For example, like liquid crystal display lc shown in drawing 1 3 , even if it forms the abbreviation semi- 
sphere-like projection 35 in the pixel electrode 31 instead of a hole 32, radial inclination orientation is 
realizable. Even in this case, while carrying out orientation of the about 35-projection liquid crystal 
molecule M at right angles to the front face of projection 35, the electric field of the near part of projection 
35 incline in the direction which becomes parallel to the front face of projection 35 at the time of electrical- 
potential-difference impression. Thereby, like the configuration of drawing 3 , as the drawing Nakaya mark 
shows, the liquid crystal molecule M becomes easy to incline to the radial centering on projection 35 by 
field inboard, and each liquid crystal molecule M of liquid crystal layer 21c can carry out inclination 
orientation of it to a radial. In addition, each projection 35 applies light-sensitive nature resin, and can form 
it by processing it at a photolithography process. 

[0060] Moreover, although the case where each liquid crystal molecule M of liquid crystal layer 21c 
inclined, and the direction of orientation of each liquid crystal molecule M presented the radial which 
changed continuously mutually was made into the example and explained above at the time of electrical- 
potential-difference impression, it does not restrict to this, the direction of the orientation [ as shown in 
drawing 1414 thru/or drawing 16 , divide a liquid crystal layer into two or more domains, and ] at the time 
of electrical-potential-difference impression - mutual - things — it is effective even if it uses the liquid 
crystal layer of a configuration (multi-domain orientation). 

[0061] For example, in Id of liquid crystal displays shown in drawing 14 , it replaces with the projection 35 
of the shape of a semi-sphere shown in drawing 13 , and square drill-like projection 35a is formed in the 
pixel electrode 3 1 . Near the projection 35a, orientation also of this configuration is carried out so that the 
liquid crystal molecule M may become perpendicular to each slant face. In addition, the electric field of the 
part of projection 35a incline in the direction which becomes parallel to the slant face of projection 35a at 
the time of electrical -potential-difference impression. The component within a field of whenever 
[ orientation angle / of the liquid crystal molecule M ] becomes equal to the component within a field of the 
direction of a normal of the nearest slant face (directions PI, P2, P3, or P4) these results at the time of 
electrical-potential-difference impression. Therefore, a pixel field is divided into four domains D1-D4 in 
which the directions of orientation at the time of an inclination differ mutually. Consequently, when Id of 
liquid crystal displays is seen from a certain domain side, even if the permeability of the domain concerned 
falls, the permeability of a residual domain does not fall but can control decline in overall permeability. This 
stops easily being able to depend for the brightness of Id of liquid crystal displays on bearing within a field 
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of a viewing angle. 

[0062] Here, in the multi-domain orientation of quadrisection, the component within a field of the direction 
of orientation is limited. Therefore, even if it is the case where incidence of the linearly polarized light is 
carried out unlike the case of above-mentioned radial inclination orientation, the liquid crystal molecularity 
which cannot give phase contrast to the transmitted light is reducible by setting up so that the include angle 
of the above-mentioned directions P1-P4 and the direction of the linearly polarized light may turn into 45 
degrees. 

[0063] However, even if it sets up in this way, in the edge field of a periphery, the component within a field 
of the orientation condition of the liquid crystal molecule M of the direction of the linearly polarized light 
and the direction of orientation corresponds by turbulence of an orientation condition by that of turbulence 
or a cone, and there is a possibility that the liquid crystal molecularity which cannot give phase contrast to 
the transmitted light may increase the border areas B12, B23, B34, or B41 between domains, or among the 
pixel electrodes 31. 

[0064] Since orientation is carried out so that it may support in the liquid crystal molecule M with which the 
liquid crystal molecule M exists in the domain of both sides, the orientation of the liquid crystal molecule M 
is not fixed, but, specifically, it is in an unstable condition in a border area. Consequently, by the little 
chance, if the balance of the orientation restraining force from the domain of both sides collapses, the 
orientation condition of a border area will change (inclination). Here, balance changes with longitudinal 
direction electric fields, degradation with the passage of time, etc. by the electrical potential difference 
impressed to not only the slight variation of the orientation restraining force in a production process but a 
gate signal line, or a source signal line. Therefore, change of an orientation condition not only differs for 
every part in a border area, but every picture elements differ. Consequently, when incidence of the linearly 
polarized light is carried out, there is a possibility that it may become ZARATSUKI and may be checked by 
looking. 

[0065] Moreover, in an edge field, the orientation condition is changing continuously and tends to be 
influenced [ the center section of the pixel electrode 3 1 ] of external electric fields, such as electric field 
from a source signal line or a gate signal line. Moreover, when orientation is being controlled by box- frame 
construction, it is easy to receive a three-dimensional strain. Thus, in an edge field, since it is easy to be 
influenced of a perimeter, orientation restraining force tends to become an ununiformity and the orientation 
condition of a liquid crystal molecule tends to change (inclination). Change of this orientation condition not 
only also differs for every part in a border area, but every pixels differ. Consequently, when incidence of the 
linearly polarized light is carried out to the liquid crystal layer of a multi-domain configuration, there is a 
possibility that turbulence of an orientation condition may serve as ZARATSUKI, and may be checked by 
looking. 

[0066] On the other hand, with this operation gestalt, incidence of the circular polarization of light is carried 
out to the liquid crystal cell of multi-domain orientation by lambda/4 plate 23a. Consequently, as well as the 
case of radial inclination orientation even if the orientation condition of the liquid crystal molecule M is 
confused, unless the direction of orientation and viewing angle of a substrate normal component [ not only 
the component within a field but ] of the liquid crystal molecule M correspond, the liquid crystal molecule 
M concerned can be contributed to a display. Although the border area of not only the edge field of the pixel 
electrode 31 but a domain exists by this as a result of using the liquid crystal layer of multi-domain 
orientation for wide-field-of-view angle reservation, there is no ZARATSUKI and the high liquid crystal 
display of display grace can be realized. 

[0067] In addition, while preparing stripe [ at which the configuration within a field turns / the configuration 
of the direction of a normal / at a zigzag and abbreviation right angle with a crest type like liquid crystal 
display shown in drawing 15 , for example although projection 35a was prepared in Id of liquid crystal 
displays of drawing 14 and multi-domain orientation is realized le ]-like heights 36 — in the pixel electrode 
3 1 , the heights 37 of a configuration can be similarly formed in the counterelectrode of opposite substrate 
21b, and it can also realize. Spacing in the field inboard of both these heights 36-37 is allotted so that the 
normal of the slant face of heights 36 and the normal of the slant face of heights 37 may be in agreement. 
Moreover, like projection 35, 35a, etc., each above-mentioned heights 36-37 apply light-sensitive nature 
resin on the above-mentioned pixel electrode 3 1 and a counterelectrode, and can form it by processing it at a 
photolithography process. 

[0068] With the above-mentioned structure, the field Dl near the line part and the liquid crystal molecule M 
of D2 (D3, D4) carry out orientation along both crest type slant faces among heights 36 by line parts LI 
(L2) other than Corner C. In addition, the both line section LI and L2 lie at right angles mutually. 
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Consequently, each pixel can be divided into two or more mutually different domains Dl of the direction of 
orientation, and D2 (D3, D4). 

[0069] Even if it is this configuration, the border area B13 of a domain and B24 exist so that each corner C 
may be connected. Moreover, the border area B12 of a domain and B34 exist so that a line part LI and L2 
may be met. Therefore, when carrying out incidence of the linearly polarized light to a liquid crystal cell, 
even if it leans the above-mentioned line part LI within a field, and the direction of L2 45 degrees to the 
linearly polarized light, there is a possibility that turbulence of the direction condition of orientation in the 
border area B13 concerned, B24, B12, and B34 may be checked by looking as ZARATSUKJ. The border 
area B13 to which Corner C is connected and B24 [ in addition, ] For example, although auxiliary capacity 
wiring which consists of a metal formed in TFT substrate 21a, the light-shielding film prepared in opposite 
substrate 21b as a color filter substrate can be hidden by arranging Corner C so that it may lap with the field 
shaded The border area B12 in alignment with a line part LI and L2 and B34 cannot be hidden unless an 
excessive light-shielding film is prepared. 

[0070] Moreover, the implementation approach of multi-domain orientation may prepare a slit not only in a 
thing but in the pixel electrode 3 1 or counterelectrode twisted to a projection, and may carry out orientation 
division. For example, in If of liquid crystal displays shown in drawing 16 R> 6, the orientation control 
aperture 38 which comes to connect the slit on Y characters with the symmetry in the vertical direction 
(direction parallel to one side of the abbreviation rectangle-like pixel electrodes 31 in a field) is formed on 
the counterelectrode of opposite substrate 21b like the liquid crystal cell given in JP,1 1-1 09391, A. 
[0071] With the configuration concerned, among the front faces of opposite substrate 21b, the electric field 
like making the liquid crystal molecule M incline are not built, but the liquid crystal molecule M carries out 
orientation perpendicularly in the field [ directly under ] of the orientation control aperture 38. On the other 
hand, among the front faces of opposite substrate 21b, in the field around the orientation control aperture 38, 
electric field which avoid the orientation control aperture 38 and spread occur as opposite substrate 21b is 
approached. Consequently, the liquid crystal molecule M inclines in the direction where a major axis is 
perpendicular to electric field, and as an arrow head shows the component within a field of the direction of 
orientation of the liquid crystal molecule M among drawing, it becomes an abbreviation perpendicular each 
side of the orientation control aperture 38. Thereby, two or more domains D1-D4 can be formed into 1 pixel. 
In addition, in this drawing, the TFT component of explanation by which the drain was connected [ the gate 
electrode ] in fact [ although illustration is omitted for convenience ] to the pixel electrode 3 1 for the source 
electrode at the source signal line 33 at the gate signal line 34 is prepared. 

[0072] However, even if it is this case, in the border area (field of orientation control aperture 38 directly 
under) of each domain, there is a possibility that turbulence and the disclination line DL to like may be 
checked by looking for the direction of orientation of the liquid crystal molecule M. In addition, since there 
will be no change in a border area existing like the above-mentioned official report although the appearance 
part of the disclination line DL can be equalized if the distance between the adjoining pixel electrodes 31 is 
set as Wp>d/2, and/or Ws>d/2 when slit width of d and the orientation control aperture 38 is set to Ws for 
the distance between Wp, the pixel electrode 31, and a counterelectrode, it is difficult to reduce the 
abnormalities in orientation completely. 

[0073] Even if it is which case, since two or more domains are prepared in 1 pixel in order to expand an 
angle of visibility, by the liquid crystal cell of multi-domain orientation, a border area exists in a pixel 
(inside of a viewing area). Therefore, since the disclination line DL in alignment with the absorption shaft 
orientation (cross Nicol's prism) of polarizing plate 22a (22b) occurs in the orientation control aperture 38 
and the condition of the disclination line DL changes for every location and every pixel with turbulence of 
the orientation condition in a border area when incidence of the linearly polarized light is carried out, there 
is a possibility that ZARATSUKI may be checked by looking. 

[0074] On the other hand, with this operation gestalt, incidence of the circular polarization of light is carried 
out to the liquid crystal cell of multi-domain orientation. Although the border area of not only the edge field 
of the pixel electrode 31 but a domain exists by this as a result of using the liquid crystal cell of multi- 
domain orientation for wide-field-of-view angle reservation, a disclination line becomes the orientation 
control aperture 38 is hard to be observed. Therefore, there is no ZARATSUKI and the high liquid crystal 
display 1 of display grace can be realized. 

[0075] In addition, although the case where the liquid crystal layer toward which the liquid crystal molecule 
M in a pixel inclines in the two or more bearings was used was made into the example and it explained with 
this operation gestalt at the time of electrical-potential-difference impression while having a negative 
dielectric constant anisotropy as an example of a liquid crystal cell and carrying out orientation 
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perpendicularly to the substrate side as initial orientation It has a forward dielectric constant anisotropy and 
the liquid crystal layer which carries out orientation to a horizontal and two or more bearings to a substrate 
side may be used at the time of initial orientation. 

[0076] Even if it is which case, if it is a liquid crystal display using the liquid crystal layer by which the 
direction of orientation was controlled, this operation gestalt and the same effectiveness as abbreviation will 
be acquired so that the components within a field of the direction of orientation of each liquid crystal 
molecule M may differ mutually within 1 pixel, where a certain electrical potential difference is impressed. 
[0077] Furthermore, even if it is the liquid crystal layer by which the direction of orientation of the liquid 
crystal molecule M was controlled so that the direction of orientation of the liquid crystal molecule M in a 
pixel may turn into single direction, in the edge part of a pixel, there is a possibility that the direction of 
orientation may be in disorder with the slanting electric field from bus wiring of a source signal line, a gate 
signal line, etc., for example. Therefore, where a certain electrical potential difference is impressed, if the 
component within a field of the direction of orientation of each liquid crystal molecule M is a liquid crystal 
display using a mutually different liquid crystal layer within 1 pixel, a certain amount of effectiveness will 
be acquired. 

[0078] However, like multi-domain orientation or radial inclination orientation, where a certain electrical 
potential difference is impressed, if it is the liquid crystal layer by which the direction of orientation was 
controlled as the components within a field of the direction of orientation of each liquid crystal molecule M 
differ mutually within 1 pixel, turbulence and the display grace to like will tend to fall [ an orientation 
condition ] compared with the liquid crystal layer by which the direction of orientation was controlled to 
become single direction. Therefore, the direction which carries out incidence of the circular polarization of 
light to the liquid crystal layer concerned can improve display grace still more greatly. 
[0079] Moreover, compared with the liquid crystal cell of TN (Twisted Nematic) method, the liquid crystal 
cell of a perpendicular orientation method has the high contrast of a display, and its monochrome level 
speed of response is quick. Furthermore, the bearing dependency within a field of a viewing angle can be 
controlled by combining radial inclination orientation or multi-domain orientation. Therefore, the liquid 
crystal display which filled all the bearing dependencies within a field of contrast, a speed of response, an 
angle of visibility, and a viewing angle and display grace with carrying out incidence of the circular 
polarization of light to the liquid crystal cell of multi-domain orientation or radial inclination orientation is 
realizable with a perpendicular orientation method. Radial inclination orientation has especially few bearing 
dependencies within a field, although ZARATSUKI is easy to be checked by looking compared with multi- 
domain orientation when it combines with the linearly polarized light. Therefore, a liquid crystal display 
with few bearing dependencies within a field can be realized, without reducing display grace by carrying out 
incidence of the circular polarization of light, and stopping ZARATSUKI like this operation gestalt. 
[0080] The case where polarizing plate 22a, and lambda/4 plate 23a were prepared between a back light 3 
and a liquid crystal cell 21 was explained as a circular polarization of light means for carrying out incidence 
of the circular polarization of light to [the 2nd operation gestalt] with the operation gestalt of the above 1st 
in time at a liquid crystal cell 21 . However, since polarizing plate 22a absorbs oscillating components other 
than the transparency shaft PAa, the outgoing radiation quantity of light of polarizing plate 22a will be 
restricted to about 40% - 60% of the amount of incident light. 

[0081] On the other hand, in lg of liquid crystal displays concerning this operation gestalt, as shown in 
drawing 17 , the selective reflection layer 25 is formed as a circular polarization of light means replaced 
with the above-mentioned both member 22a and 23a. The circular polarization of light which circles to hard 
flow is characterized by reflecting, for example, the selective reflection layer 25 concerned can form it by 
the cholesteric-liquid-crystal film etc. while passing the circular polarization of light which circles to a 
certain one direction among incident light. The light by which the cholesteric-liquid-crystal film concerned 
has taken the helical structure, for example, incidence was carried out in the case of the cholesteric-liquid- 
crystal film of a counterclockwise twining helical structure is the process which passes along a helical 
structure, while separating into the left-handed circularly-polarized light and the right-handed circularly 
polarized light, the left-handed circularly-polarized light is reflected and the right-handed circularly 
polarized light is penetrated. Contrary to this, with the cholesteric liquid crystal of a clockwise twining 
helical structure, the right-handed circularly polarized light is reflected and the left-handed circularly- 
polarized light penetrates. By this, the circular polarization of light of the required revolution direction can 
be taken out. Moreover, selective reflection can be carried out in a broadband by considering as the film 
with which RASEN pitches differ in the thickness direction. The cholesteric-liquid-crystal film concerned 
irradiates ultraviolet rays at for example, a 2 organic-functions cholesteric monomer and a monofunctional 
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pneumatic monomer, and can be manufactured by using the speed difference of optical bridge formation. In 
addition, although to have selective reflection nature on the wavelength of a broadband is desired, the 
selective reflection layer 25 should just set up the wavelength in which selective reflection is possible 
according to the emission spectrum of a back light 3 so that the selective reflection of the light from a back 
light 3 can be carried out, when it is difficult. For example, when three-wave tubing is used for the back 
light 3, the selective reflection layer 25 should just have selective reflection nature in the three waves. 
[0082] In lg of liquid crystal displays of the above-mentioned configuration, the light which carried out 
outgoing radiation from the back light 3 is penetrating the selective reflection layer 25, it turns into the 
circular polarization of light of the desired revolution direction, and incidence is carried out to a liquid 
crystal cell 21 . On the other hand, it is reflected in the selective reflection layer 25, and the circular 
polarization of light which circles to hard flow is returned to a back light 3. Here, a polarization condition is 
broken down in the back light 3 interior, and outgoing radiation of a part of circular polarization of light 
returned to the back light 3 is again carried out from a back light 3 in the selective reflection layer 25. 
Therefore, in lg of liquid crystal displays concerning this operation gestalt, a part of light from the back 
light 3 absorbed by polarizing plate 22a of the liquid crystal display 1 of drawing 1 is reusable. 
Consequently, the efficiency for light utilization of a back light 3 can be improved, and a brighter liquid 
crystal display can be realized. 
[0083] 

[Effect of the Invention] The liquid crystal layer by which the liquid crystal display concerning this 
invention is controlled so that the directions of orientation of a liquid crystal molecule differ mutually in a 
pixel as mentioned above, It is prepared between the analyzer arranged on the outgoing radiation side of the 
above-mentioned liquid crystal layer, a circular polarization of light means to set the incident light to the 
above-mentioned liquid crystal layer as an approximate circle polarization condition, and the above- 
mentioned liquid crystal layer and an analyzer, and the retardation of field inboard is a configuration 
equipped with the 1 st phase contrast layer set as the abbreviation quadrant wavelength of the wavelength of 
the transmitted light. 

[0084] Other liquid crystal displays concerning this invention are the configurations that the liquid crystal 
layer which it replaces with the above-mentioned liquid crystal layer, and the direction of orientation of a 
liquid crystal molecule presents the radial inclination orientation which changes continuously as mentioned 
above is prepared. 

[0085] It is the configuration that replace other liquid crystal displays with the pan concerning this invention 
as mentioned above at the above-mentioned liquid crystal layer, and the liquid crystal layer of multi-domain 
orientation is prepared. 

[0086] In the liquid crystal display of each above-mentioned configuration, since incidence of the 
approximate circle polarization is carried out to a liquid crystal layer, unless the anisotropy about the 
direction of orientation of a liquid crystal layer is lost and the direction of orientation and the transmitted 
light of a liquid crystal molecule are in agreement on the both sides of the component within a field, and the 
direction of a substrate normal, a liquid crystal molecule can give phase contrast to the transmitted light. 
Therefore, for wide-field-of-view angle reservation, the direction of orientation of a liquid crystal molecule 
can be contributed to the improvement in brightness, unless the direction of orientation of the liquid crystal 
molecule with which orientation was in disorder is in agreement with a viewing angle, in spite of being easy 
to generate turbulence of an orientation condition, as a result of controlling to differ mutually in a pixel. 
Consequently, maintaining a large angle of visibility, high efficiency for light utilization can be secured and 
the effectiveness that improvement in a contrast ratio and the increment in the number of gradation are 
realizable is done so. 

[0087] While, as for the liquid crystal display concerning this invention, the above-mentioned circular 
polarization of light means sets light with a wavelength of 550nm as an approximate circle polarization 
condition as mentioned above in addition to the above-mentioned configuration, the above-mentioned 1 st 
phase contrast layer is the configuration that the retardation of field inboard is set as the 550nm abbreviation 
quadrant. 

[0088] With the configuration concerned, incidence of the approximate circle polarization is carried out 
about the wavelength which is 550nm with human being's highest visibility, and a brightness fall and 
generating of ZARATSUKI can be prevented about the light of the wavelength concerned. Consequently, 
the effectiveness that the liquid crystal display with which neither a brightness fall nor ZARATSUKI can 
check approximate circle polarization by looking easily only on other wavelength compared with the case 
where incidence is carried out is realizable is done so. 
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[0089] The liquid crystal display concerning this invention is the configuration that the retardation of the 
field inboard of the above-mentioned 1st phase contrast layer is set as 95nm or more and 175nm or less in 
addition to the above-mentioned configuration, as mentioned above. 

[0090] With the above-mentioned configuration, since retardation is set as 95nm or more and 175nm or less 
to the light whose wavelength is 550nm, even if brightness falls, the fall of the brightness in the field of the 
fall of general brightness and orientation turbulence is suppressed to about 10%. Consequently, the 
effectiveness that the liquid crystal display which a brightness fall and ZARATSUKI cannot check by 
looking easily is realizable compared with the case where it is set as other range is done so. 
[0091] The liquid crystal display concerning this invention is a configuration which is the selective 
reflection layer which reflects the circular polarization of light which circles to hard flow while making the 
circular polarization of light of the revolution direction which the above-mentioned circular polarization of 
light means is formed in the incidence side of the above-mentioned liquid crystal layer in addition to the 
above-mentioned configuration, and is defined beforehand as mentioned above penetrate. 
[0092] With the configuration concerned, with the direction defined beforehand, since it is reflected in a 
selective reflection layer, unlike the case where it is absorbed with a polarizer, the circular polarization of 
light which circles to hard flow is reusable. Consequently, in spite of being able to carry out the incidence of 
the approximate circle polarization to a liquid crystal layer, the effectiveness that the use effectiveness of 
light can be improved is done so. 

[0093] As mentioned above, the liquid crystal display concerning this invention is arranged between the 
polarizer prepared in the incidence side of the above-mentioned liquid crystal layer instead of and the 
polarizer concerned, and a liquid crystal layer, and is the configuration that the retardation of field inboard is 
equipped with the 2nd phase contrast layer set as the abbreviation quadrant wavelength of the wavelength of 
the transmitted light. [ a selective reflection layer ] 

[0094] Since the configuration concerned is also changed into approximate circle polarization in the 2nd 
phase contrast layer, the linearly polarized light which carries out outgoing radiation of the polarizer can 
carry out incidence of the approximate circle polarization to a liquid crystal layer. Consequently, 
maintaining a large angle of visibility, high efficiency for light utilization can be secured and the 
effectiveness that improvement in a contrast ratio and the increment in the number of gradation are 
realizable is done so. 

[0095] While the above-mentioned analyzer is arranged for the liquid crystal display concerning this 
invention on one side of the above-mentioned liquid crystal layer in the above-mentioned configuration as 
mentioned above and the above-mentioned polarizer is arranged on another side, the transparency shaft of 
the above-mentioned analyzer and the lagging axis of the 1st phase contrast layer are the configurations of 
moreover making nothing and the include angle the transparency shaft of the above-mentioned polarizer and 
whose lagging axis of the 2nd phase contrast layer are 45 degrees for the include angle which is 45 degrees. 
[0096] With the configuration concerned, since the transparency shaft of the above-mentioned analyzer and 
the lagging axis of the 1st phase contrast layer are moreover making nothing and the include angle the 
transparency shaft of the above-mentioned polarizer and whose lagging axis of the 2nd phase contrast layer 
are 45 degrees for the include angle which is 45 degrees, the effectiveness that it is efficient and the 
interconversion of the linearly polarized light and the circular polarization of light can be carried out is done 
so. 

[0097] While the above-mentioned analyzer is arranged for the liquid crystal display concerning this 
invention on one side of the above-mentioned liquid crystal layer in the above-mentioned configuration as 
mentioned above and the above-mentioned polarizer is arranged on another side, the above-mentioned 1st 
and 2nd phase contrast layer is allotted so that each lagging axis may intersect perpendicularly mutually, and 
the above-mentioned analyzer and a polarizer are configurations allotted so that each transparency shaft may 
intersect perpendicularly mutually. 

[0098] With the configuration concerned, it is allotted so that the lagging axis of the 1st and 2nd phase 
contrast layer may intersect perpendicularly mutually. Therefore, the wavelength dispersion of the 
refractive-index anisotropy which both the phase contrast layer has is offset mutually. Consequently, in a 
black display condition, the transmitted light of the larger wavelength range is absorbed with an analyzer. 
The effectiveness that a thereby still better black display is realizable is done so. 

[0099] The liquid crystal display concerning this invention is a configuration equipped with the viewing- 
angle compensation layer to which the refractive-index anisotropy was set, as it is prepared in from the 
above-mentioned analyzer before a polarizer and the phase contrast changed among the phase contrast 
which the above-mentioned liquid crystal layer gives according to whenever [ from / of the 1st substrate of 
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the above / a normal to a viewing angle / tilt-angle ] is negated in addition to each above-mentioned 
configuration as mentioned above. 

[0100] In the configuration concerned, the phase contrast which a liquid crystal layer gives is offset by 
whenever [ tilt-angle / of a viewing angle ] in a viewing-angle compensation layer. Therefore, the 
dependency of a viewing angle can be controlled and the effectiveness that the liquid crystal display which 
has a good contrast ratio in the larger viewing-angle range is realizable is done so. 
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JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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«S©«A**S«©J:5fc» *A«?3*SS«©A*MII i: 

[0 0 15] ±E*«*©«Eft*^Bt«-eH:, &AJIIC 
fell. &3fc^t::Aat£ft5. 

[0016] j:E«M©!ft*5^tf SCttiMrm (S 
it) fcEfllLTV**^ RAJII*. aa*fctt4B£«:# 
^SCirdS-etftW, C©*g* x Sii3fe»4s lSR«^«r 
*M*LfcS*, WM$ix5. SKmit3fett. £lttffi£ 

■■cBiMi*K**s*tfc«, awi&^Aasfu mm 

•5. flBENWO^ fcSv^i, «J£*Sfftbnti#©#jail 

©«ee©*&u:h; % ftA^HF-oEitofflaWfesivN 
Efii*tttKJSCfcttffiaftaia*^*it«o-e, nil* 

14, tfiRillftl^&SixSo LfctfoT, glflfctBSJI 
*«iBLTfcWIHH3tefcttR&i\ £iffiffi£Jl©ttiJt 
36©— »flH*3te-*-*»e>att$;h.5. Cixe>©!S*, PPiP 

[0 0 17] *A£?-©El$]#lR]#llBII , e"<?E^ 
l^**oTV^©tf, Eft;tffa©:§:VMc£&$?&A#^- 

*«-C*S. r©«gm, &ftd^Jl,fc^-£©,S^B B 0 #:§:& 

[0018] z r. tf, ±fEj£AS-e»4, i£ffi»^cii*© 
fc*fc*A£*©Efo#fo*H*+-<»EVM:^**$J:5 
£Mfl LfctSJR, El«0«til©SLh.***4L^-V^.. L-fc 

a***m::A»3;fcstt*©*A**§s«©»£-M:, « 

A*H-©Eit(ifc&fti6««£LT» Bm^rMoif AAA- 

(*3fr?-©RiMllii:-Srt-5i:, 
fc&i*, MittftA&^tt, ail*irffi*«S:#A.5wi 
*«"C*ft<4oTL*5. ^CT\ E|6]1ftffi©SUx* 
14, ■*WI±"Ct>J|«9, I^CH*rtT'&oTt#B'fl- 

Ert*l«IIOBrti«»*«**^©*«l*ll:--*Lfc**» 

[0 0 19] CftlrfctLT, *^PJlr#S®Bl*^^B 
T-14, l&Rffiftas&AJIfcAI'tSixS©-?, ttAJI©E 
fa#faKot*T©g:£tt;JSfc<fciK «A£-?-©Efil* 



6 

SL-CV**VMR»J, «A&?-H\ Si@3fel-fi:ffi^Sr4x 
5rii«T*5. LfciJiot, JEmSF^«6«©fc©lljR 
A#^©Efa;frfa&iIi#? t £"CZVMwftj5i;5i; o XcVMXs 
itm*. E|S3*ffl©ftfttf*£L*1-VM::fc*|f>i\ E 

htt©fl±*Kil*©*j(in 

[0 0 2 0] ±BWMH-Jn*.-C, ±IERffi3fr£tS: 
io 14, 5 5 0 n m©tt*©3t«r*n**«t«^»Si-5 <t 
±E*1 iBrt*rtl©5*-9 r -5'» 
^5, 5 5 0 nm©(J&4#© 1 ^K^SixTV^S^ff 

[0021] smRA-Ctt, Am©MUKasftt>ffivt5 
5 0 nm©2£ftlCoVN-C, l&Rilft^A** Sft, H5i£i& 
^©fttco^T, PJ3 5 £{£T£ IF? ^ *©$§£££!£ Jh 
r©)^*. ffi©«Efi©*-C. B&ratf!3fc£Alrt- 

*A**f» So 
20 [0 0 2 2] #*S, ±ER«3fe*»tt, RiUBfefcAWT- 

fc*V»S«IEISn«3feSrA«-C#iltfiV^ ffl 
0813*© !J 9—7— 'sa >"b, Sigft© 4 #© l 

©38^Ba:fc35:v^«ciS4^©i«*-Cfc*t«J: 

[00 2 3] A&ttlCtt, 5 5 0 n m©$Efi©3fc£g2P 

— r"-->3 VI4, 9 5nmfil±, 175nm«Ti:Sf 
so Sivtv>6*a*#4LV\, 

[o o 2 4] ±sa*A-eii, y *-:r--*>3 ^tfS 9 5 n 
m£l±, 1 7 5 nm«Tlwfa:j£$;h,TV^©T?, 

"©^m. HlOiBtR)lt5«^Ktfc'<t, 
W * * *T» ± y * U K< V « A***« 
«r*aT?#So 

[00 2 5] ±IE«AlCiDxr, ±!ERii3t#S 

ii v ±IE»A®©AltfflIlwt9;rt Cii N ^©SftSteHl* 
40 |fi]©R{i3t:>Sr]®ii$*St*(w, S^FAIQttEi-snfl 

[00 2 6] ^p^fllAT?(4, ®S?S«fl-©A«-3fe© 5 
^*^©.5telHl*|6]©Rii3tl4, il«SWS«r@ii 
SK*rtli:l4JS»*|filli*iai-*R«*l±, 

stRsits rs#t $ ^s © -c, teft+x-mztihrn 

ifUT, SfiJfflT-#5o r.©^*, «AJI^«n«%Sr 

[0 0 2 7] — * x HttfttLT, il^SWSSrffl 
so i^SttfrtJl;:, ±en***iktt, ±SEffiAS©A*t(Bfl 
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©i!&4 #© 1 2fitffl^Si: £(S;LT 

Aat(BI<tffiW(ll£f4, HCIittoTtKWitfcot 
<b£V^s, PC(II©*§£-f4, fc5 

[00 2 8] $ fefc, ±IE«^{wjD^T, ±IB&ft^ 
14, ±IBtt.WI©-#l;:B**U ±!Edft J B4, 

■©WrtlJ:a*4 5*©**«rftU U*»t>v ±B«* 
^©&i®$il!i:SS2ft*SMJI©;§1i*lii:;6S4 5*©A**r 
ft-tiplc, ±E(ft** % (B3fc*&t/fcSgi*JJ:tfSg2 

[0 0 2 9] S|£flffifcT-{4, ±IB***©Satti:»l 
ffitt*Ji©5»B*l*aU 5«©*A*rftU ± 
IE<I3fe*o3i®tt 1 $ 2 (Sta^B ©JitBtti t & 4 5 S© 
SA«:*LT^5©T?, iMMMfeJ: PHgJfei 

[0 0 3 0] *fc % fUttJ:tf«^&4lgJI*flr;t.S4l 

$©#-&•, ±b***-hu ±e*aji©— #fcB**u 

±f£fll#^l4, tt*liBSiirv^i*K:, ±lfi»i*J 
±tf|g2ffiffif£Ji»4, *ix*;h,©»B(M«EVM::.«ltf- 
•SiSKESft., ±f£&7fe J r-*5<fcU t flI)fcT-l4, Ztl^tl 

[00 3 1] ±!E«J5feT-l4, ^ 1 fcAtffg 2fiW=BMJf © 
51*1 «*tfS£V^B>fci-5 J; 5 I^E^Ti^S. Lfctfo 

ilia?, Jf>tajfM«*Sr*J|t-#5. 
[00 3 2] V^-firOffi^T*fco-Ct, ±IE* 

[0 0 3 3] SfiHUrifCtt* ^©ifl^Itio-c, 
[00 34] 

tS^lco^TH 1 UB 1 6 lcS<5^T3J?q-r5 <!: 
J^T©i§9 T*fc5o #J;tf4, Eft ifc^ttftVifc 
fiJIi: L-T, «EE«HWJ0i$ia4, Xtflt&BUiEfflU 



(5) 

TFT (Thin Film Transistor) Sffi 2 1 a, ^(bJS® 
2 1 b*3iVn?S«2 1 a • 2 1 b *l,fc±fE*K 
S|2 1c ^-^tf^fB-fe^ 2 1 i , ffifi-fe/W 2 1 ©(35(91 
JCiS$^fc(S3t«2 2a-22bi, JilET FTSS 2 
1 a(D©(Si3fe«2 2a fciy!iSt;V2 l©FfllCiE$ix 
fc^/4« (Sg2{sfcnlMJl) 23ai, ±fB*t|p)g«2 

1 b(B©(B5fe«2 2 b*j<tTJ!^l2 1 c©ffl|;:B£ft 
■o fci/4«23b (fgltfitfBMJi) £*«*.-CV*5. ft 

3b\ ±I5M£«2 1 ai5iV2 1 bt)K #lf§f*:©f5B 

2 2a ^(S^lwStJ^L, d3fe« 2 2 b aSfcft^KafrfS 

[0 0 3 5] ±IE«eS-fe^2 1 14, SHEft (VA) ^ 
SoMt^t'fc-ot^ I TO (Indium Tin Oxide) ft 

£-e»jft3;h,fcm*««3 i '(«&) tBa*Lftv>*fli 

«2 1 a, *5<fcU\ »l^m«ISr : fr-t-5M|p]36ffi2 1 b 
2c In, ISLt^ilElSlISrifLfct, MSfi2 1 a 
• 2 1 b£&!; 9 SfeKl, P5£«2 1 a • 2 1 b 
©IB«U-*©ll«***tt«:#i-S**Ji 2 1c «r#A 
■t-Sfti:*UT^$ttSo CtbtCti), ftEttgtilDtti:: 
14, 0 1 ic^-Ti 5 (w, j&aiJI 2 1c ©jK^B^T-MdJlS 

[00 3 6] $ P> In, *^Jt^®^«5 2 1 c 
T'f4, m 3 5 TFTSS2 1 a BlRtffeft 

so B83 2 a^Jtb^-CV^S. ?tSB3 2©®ffiHI4, 114 

WH<Dmw\c¥mzte%%\ti\\zm<o ctve.©**, « 

IEPniD^»c^ B B B ^T-M^(?i^-r5^, B 3 ICT^EJIT-^ 

tf^ii ufcactmcw*^ < ft 9 , **■ 2ic®# 

Srt"CI4^lt^lClB|6]-r5o ft*3, ±15^353 2 
*«»«Snfc»IB3 2 a(4, ±IETFT*«2 1 a± 

[0 0 3 7] *fc, ^Jxl4, Pi*f5/^j55^#< ftofc 
4§£\ Migtt«3 ll:iofo5tSB3 2«r^»tfcfc*ttT- 
J4, JtSB3 2©*-C,^«©l2l6]«W**S53*t), El6]^ 

«SiJ^*s^£-r5S-a-|cl4, 0 5lr*i-J;5lc, 
60 m*3 l±fc**©:A:»3 2*rRr*5***SSLK * 
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*>, a+« 3 3ii y-xmmx-h*) , 3411, y-h 

10 0 3 81 — 01 l^*1-±IEa./4S2 3 a • 2 

(Sl£ffii&;t/|6]©ft£) ri*fS:3£$tvt^5. mtri 

£\ i/4fi23a (2 3b) ©jifgfllllwSfLT, 4 5 

S12 1 c£^-r5BI, ^-ry/V-SJ^gsJDUTflii^ 
Eft^-CV^^I-H i£AS2 1 cfcy-f* 
IB£-f3. LfciiSoT, r©«^ft, III2 1c©y 
-Y^'KI***U l/4S23a (2 3b) ©ftligg 

[00 3 9] ***»«K««**^/P2 T' 

14, fll3t«2 2 a (2 2 b) OffldPAa (PA 
b) , A./4tS2 3a (2 3 b) ©JiJBteSL 

a (SLb) H 06K:^-r±5ft;frlR]fcf&*£*v-C^ 

5. Afrttfctt* A./4«2 3aWiiffittSLaf4. U 
ftffi 2 2a ©gig# P A a t 4 5 SO^I Sr^-fi 5 I- 
E£ft$. £fc, A./4«2 3 b©jf*I*iS L b ttU ± 

SfclWD:fcl«fc, UmL2 2 broSiifAPAb t 4 S& 
«rft-f J:5fwEB£*t-C^<&. @6"CI1 — «i 

LT, *tfoWSL2 1 b«*»63fi««fell*rtU!:»orjLfc 

fc, lt^o, jsa^m 

[0 0 4 0] *g^^SKlfllStt***&Sl 
T-li, El l 5 j^A^A- 2 ©jSnE© ? *>© 

'a*ES*VCV*3. ft*>\ Hl©Wei4, TFTS«2 1 
aflfc^y??^ h 3&ELfc:J§-g-£l2l*LTV^„ 
[0 04 1] ±IE«J*t?tt, Si^mffi3 1 £H*L*V* 

± 5 ?Sb^S 2 1 c ©f£A#^M{4, 5tgf$ 3 2 ©li 
Hifi®©'.HSc#^£l&^T, &SGAKttl^ft>6. 
Ktt atflEjUSSHmmp) Kfci^T, /<y*?-i* h3*»fe« 
a B B /N^^2^A*f L-/c3td <S3feffi 2 2 a 9 , fflJt 
*|r]*U/4S2 3 aWiffittS L a |C^UT4 5*© 
BUB** ft S. ^KB^Bftte, X/4S2 

3 a Sraili-5 r i t», HBitfcBBSiiaS. 
[0 0 4 2] rrtf, «A#-T-Mtt, El«0*lRlt¥ff* 

A/12 1 /<y*5>i' h 3ri>P>&AJl2 1 c^iE 

JfrttfcfSfcft^o 
[004 3] ^©S*. A./4«2 3 a^m^LfcRiS 



(6) 

/0 

B3fc#&£ii§#Lfc;i=£T-&AJf 2 1 c 
U i/4*S2 3b^AW$H5. HflMe*U/4*2 
3 b-Sriiig-fSi:, SKRBfttt, iB3t*[Sl*U/4« 
2 3 b©gffi*llS L bK#LT4 5g©*l6k -f ftfc 
*>, «**2 2b©S«#PAbfc:B£1-S#lSl©Bl* 
B*lw«*3ft3. LfciioT, *it*Bft«*»^ 
«22b T'KJtX^ti, i£A&*§£B l tt, mffi*fn*P^ 

[0 0 4 4] rilWtt, ±IEiS^«ffi3 1 t*tl6j« 
io *£©Mi::SJE£:ep;!)I]-r5<k, i£AJf 2 l c ©j£A#?- 

ft, ffiAJi2 1 cinii, n«3t**AW3?fti. 
[0 0 4 5] fc£:U «EEBlAP#l^tt, BA^MOE 

20 - t >6S-C# So 

[0 04 6] «*-fe/i'2 l--SiIlcA#t1-5 

*©#^. ?t» 3 2 «a B B ^ 

M*5S«&jS*|6]liE|6] U-CV^5«*»*««S:|feV^, 
JRAS2 1 c!4, Sia^ir{ffffiMSr-^^5r t^T?# % . 

2i^f>©ffl*t5fe«, *n**iia5fl:i-5. 

r©ffiR«3ttt> A/4«2 3 b^roiiiLTrt, mffi*S 

«E**/l'2 1 *»6 A./4«2 3 bSr^t-ClB3fe«2 2 b 
so ^#^Pjix5*ro5*.s — flS3t«2 2 b^rSilT- 
#5, ZZX\ ii3fe«2 2 bSrSiM-rSii*©*!*. « 
AJI2 1 ci>SJ*X.Z1SLft&<D±ZZ\z&lPtZ. Lfc^s 
oT, j^AJl2 1 c--TOP-r^«JEE^SiJ»LT, %A^ 
^MOElRl^l^^fift^Cir-t?, fSA^*^«l©ti5 

[0 04 7] ±IB«^T*I4, ffiAJI 2 1 c 

(ffirt^tt) *»e>*A^/>2*J!,fci: U-Cfc, 
*ro^lcMig-r5«A^^M^t?«, SiS3fel^#x 
«o StfcftH^B&I^CJc^S. -CDS*, fcSili*©**lc: 
Mig-rs^A^MriS*-©^* ft Iw-ffiMEfti- S 

[0 0 4 8] rr.T\ H 1 8 KjSi-*A***« 1 0 1 
©i5H, i£v^»^l^fll«i-5fc«)f-, fKASi 2 l 

n-rsi*A&?ffaq*ttl-&. r.*tfe©«A» 
Ew*m©ife«*mia»i3itt)?»i*, Siijticffi 
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iSLfc*tt, SKEfl"*fcra*l::ailt«©<Rte«l 2 2 
bT'KlfcSft-CLS 5„ 

[0 0 4 9] i^g*, 5tg&3 2©+'EHfc««:«f4>fc % 

igi9 ic^-r<t 5 win 3iox y <^{Rtt 

[0 0 5 0] rftfcttL-C, *HJS»tl©«i*-<?i± % M 

^*Ir1 ir IH— ©^fatnEfa LTV^»?a^MC5*-e*> 

ittf, ffi«HS:^5£i:*5f L-fc^oT^ 

ffiBi, SVMnB*i-5:*aS3 2 • 3 2©«t»mffiBfc© 
*i:4t>, li*ttffi3 l iWr^llti:j3V»Ti l^ 5 

fciiH-J: 5 fc, ^lCMfcfli£iMMtii<iEB 1 ©giB 
l tt, iSi^iS?fe>45A*f$ix5^*©?«S«*gfi 

i o i ©sii!iST louo 49, %mm$i& 

(IBftRln*) fci^»aSr|p)±T-#5. 4*5, 0 9T' 

»*, #if B $*8i i-ioi ©ffis«-©Pn*PSffi 
±mi&m (^©sii^©5o%) ic^-r^s ztv^ti 

[00 5 1 ] 4*5, ±fE-m, AW** s n^*i:45 i 
i/4fi23a • 23 b © y ? -x— ■ ^ a >-£^ 

{£Ti*-f, •r7y#*s«^L*v^S*©Xu-efcirtf, 
B&niB3t©ffiR«3fc-Ct)±</\ AftttKHi, Mxtf> 0 
l©#fj£T\ 3 a • 2 3 b©D ^-x->3 

f&*fc$*«a*e>, st>s<as©iS5v^B (5 5 0 n 

m) IH*5tt5igi@*&a9£ a. > 3 y). -fS 
£, HI Ofc*-fJ:3li*<5. ££T% W5£©*fl:* 
tf* 1 0 fcfttf, -f4fc>*>, gig^O. 9«± 

T'fcfttf, W5So«T*«*#li»«**tK<<, if 
7y*t>&JS&£tliz.<l>\ UfcriS-oT, i/4S2 3a 
• 23bOH-f->3yil, 5 5 0 nm#ifi©3fel' 
MLXs 1 3 5nmt-fcntf> ftilT-fc>J, 9 5nmEH 
±*>ol 7 5 nm^rt©©B-CfoiXli, SE^feR**? 
4<Tt, l^«©^^ s #t»^5o 4*5, -h!5®B£fl- 
*i5<t, MSS^«i»KftTi-*i:*fc, BA?A«« 



(7) 

12 

[0 0 5 2] bZ?>X\ ±IEX/4«23a • 23b 
«R<S3ti:ii:^ffi*i:S:ffiS(c^g|T-#^(i, ttfc 

6*5, win, ■feis^mm-r?)^* : ft5»#^4inc(4 x 

n«*i: i:.«r«Efc*»-e* ZXiW* Lv\, 

•o fcfc* U — /gtClWI© i/4«23a • 23b "Ctt, & 

4«23a • 23bi LT, «^^*t>i«V^ft (5 
5 0nm) ©ftir#LT, a./4*ft«r«*:-t± 5 fcff 
^$tlfcA./4«S:^ffl-r5i:, 3I£©&«^ 5 5 0 n m 
i'b^VSCffioT, i/4*#iO>e)^TU7. £ 
©*£&, 5 5 0 nm©3t^ii3fe 

bxvfc 2 2 btaiiu-cfef+ta*** 

20 [0 0 5 3] Lfciiot, *5-**-r5»S-*if, 

b*t5«^fctt, 011J^i-«t 
fi§3fcffi2 2 a©Sii<*PAa £4B3fcK2 2 b ©g 
ig^PAb £&:s:Wcji:£$-e\ d>o, l/4S23a 
©ilfBttSL a ir l/4«2 3 b ©igtBttS L bi:5>S 
V>l^iI^$-a:2)*!JSM*L.V\ 4*5, HliPAa irg 
tB#S L a ir©£l£, *5iTJS, SiS«*P A b irStBttS 
Lbi:©^g«, H6tl^«^, I^-*IrI^4 5&\Z& 

[0 054] m&&MWK.&ZWi&$l?Fmm 1 a 
3o i/4S2 3a©ffttiSLai^/4fi2 3b©Iffi 
ftS L b t#S2V>lc:ii;3£LTV'>£>©'C\ l/4S2 3a 
*5«tUt2 3 b<D*)n?tlitm-j-Z>®m&mij&<»&&& 

T, i 9 i£V^S«5H©Sia3fe*<B3t« 2 2b tfftiR-e 

[0 0 5 5] 4*5, MA./4;R23a • 2 3b 5r, El/^ 
K»*5*m©i/4«-e»*UTt> iV^» '>4< i: 

/4«Sr«ffli-5**«» J£««ra./4S«rfflv^J:5'b 
40 sfe«ic % •fe##©4v^f B **Se5rHm-C#5. 
[0 0 5 6] i:£^>T-, ±aoRBfl4, 
Wi&m 2 i c lwSii:icjt*SAMi-6«-g-lcov^rifepj b 
^c 0 i£^*s, Si®S©«fB^*^B 1 m 

it© A*t3t^*t*^J-*^--t- it©©, ffif B Jl2 1 c 

^*©AW*«, ^i£B(63«ffi©jKf B S 2 i c 

60 fcS'<#^iSBl6]^t!g-efe5»w'bJ«)P > T, 3t»*i,a«*4 
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[00 5 7] LfciSoT, ^ft^f6]T*W3Vh7^ htfc 
©fa±a**»&;h,5*&K:H:, B 1 2 'li:*t1fcAS*SS 

ffift« (flMNHRJI) 24S:, Se>fcRtt5**«H*L 
V\ **S, H 1 — ^J<t LT> TFTSS2 1 a 

©*MII (MI2 1 c^&ftfc&vMN) fc, *£-©&*§ 
*S*»e>*5«A*lflt«2 4 LTV ^ 

U"C*<Mtflt*2 4*»*U-Ct>J:V\ 

«2 4*»»t5ffl:fi 1 b, TFTSS2 1 a©*MMI;:l8<E> 

U P)&«2 1 a • 2 i bolMIK, *iiWK»fct 

<tv\ 

[0 0 5 8] ^1*tl,©4§-g-T';fcoT'b, ^if«2 4 
3S;-r5.fc5i;i^5£;**i/t^.5©-e, ^fe^-|p]ir*j^5± 

[0 0 5 9] £r*>t\ ±!ET'I4, ftg|5 3 2 KioT, 

v\ Hi 3 ic^-rm&m^m 1 c©i5l:, 

^3 2©tt*3»Ji::, H3RIHS3 Uri&*3«tt<0^fi 3 
5Sr^itT<b, jSWt«WWfHErti**gi-C** 0 r©4§£ 
r-t, ^jg 3 5 iE£r<&i&B#-T-MW:, 5?jg3 5®tffil: 
SKKEfSj-rSi:*^ mJIPniD^ir*5V>T. ^3 5 
©£$SI5#©tt#l4, H®3 5©*SI^¥ : fT»-*'5^ 

iz y H^8i-e*+J:5te, B5rt#rt|-efciB3 5£* & 
^Ufc*fcWttK«#-^r<45, ifoHJf 2 1 cO&ttA 
#^MI4, »cl*^I^^iai6]t?t5. #33, #?SE3 5 

[0060] sfc, ±ffiT?i4, m&mnmc. m&m 2 

1 cOfcttASH^MaMMlLT, **l.«t©*ft£-*M 
1 4 41^01 6tc^-rip»w, »fiISr«S0Ky>f 

[0 0 6 1 ] flj&tf , H 1 4 A**%gff 1 d -e 

14, mi 3 fc*-r*3*R©*e s 5i:ftxt> ra«S6« 

J*"Cb, £jg 3 5 a ©j£®T-J4, ttA£-7-M#4MSlIi£ 
t, ??)E3 5a ©SI5#©SliM4, 3?jg 3 5 a ©j&EIUSp 



(8) 

■C, &A# J F-M©Efi£&©ffifty&#l4, fttfi^^I 
Wfe^lRKDffirt^ (*Ip]P1, P2, P3£fcl4P 

4) t^t</«e5o tfc^oT, BB^jgctt, immco 

ff 1 d £ jLTUt^ SKh7-<yoaii**ftTLfc4 

ib [0 0 6 2] ::t\ 4^W©^/wf L K^^^E[6i-c? 
14, E[6]*l6]©ffirt^^lS3t$tl,TVN5. tfc^o 

A*H-<5 o"Ct>, ±fa*(^Pl~P4tiIi^{i 

X\ Si§3fei-ffi:tiM«r S CiOT?*ftt A$m* 

[0 0 6 3] ii^s, r©i5t»^Ufct LTfj, 
F7'fyffl©M«B12 > B23, B3 4£fcl4B 
4 1, &5VM4, Iiti3 1©5*.> W-m<D^yiSffi 
20 Jffi-Ctt, &A#^M©Efi#l§riS3l;ft^-f^©T\ EM 
tttoftiiiaot, iffiSHg3t©*|6]i:ElRl*l6]©Srt 

[0 0 6 4] *flcttfctt % «MMHtfTH\ KA^M^ 

T% PHHO© Ky^r>-^e>wiH|£]^K7i©^7^^^ti/ 
«5*««©E|pI«ffi*sa!{k (MM) UTUS5o 
30 - --c, ffijgISIC*5»t5E[S]«S!l^©fil 

il: PP JD $ 5 mJE i 5 8tfr [6] «#^>SNf ^ * Z \z. 
iot1>»tti. LfcdSoT, E|6mti©£Mbl±, 
ff««rt©#»»«J;:Jlft 5«tt-CH:4 < % &mk%X 

[0 0 6 5] ir^Utll, E(6j^«i*S»^fl<) 

!C^kL-CJo<9, H*««3 1©«f*»fcJt'«T % 

UTV^S^-Kfi, S:^W^t>-f^«rS<t^-t-v\ c© 
Ertl'*tt**J5F«&-K*9 J W-<, «ft»^©Elft 

[0 0 6 6] ^fttHftLT, **lfe»i|-ei4, i/4ffi 
bo 23al:iot, ^yW5 L K^'T>-E(6]rojR B 3 B -fe/HCRffi 
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IS 

##AW3;ft5. ttA*HPM©ElR]#ttJi*a 
ftfc£LTfc % »A# 

y S^|*«»fCf4* < , hV-f ^©*JMH*a*#«E LT 
i^Sfcfcftfc-f, f5y«s4<, *>j*Sffc©*v**A 

[0 0 6 7] ft*\ 014 0ttA&i*&> 1 d T'li, £ 

as, taixtf, Hi 5 tc^1-&ill3tT^e l e©J:5fc:, 

tt©dbSi53 7&mtxm&tzzkt>-(*%z. ciftf,© 

PffiSi53 6 • 3 7©ffirt#ftfc*tt5lil]PHttu £bSS3 6 
©#4S©ifciSS £ dbSS 3 7 ©#4ffi©8:i&jti: **-Srt-« i 5 
fcE3;h/C^5. JifE=&taSC3 6 • 3 712, £jg 

3 5-3 5 a*iftRWIlC, ±SEPiilS«ffi3 I****** 

[0 0 6 8] ±IH«jgT-tt, dgfl 3 6©?*>, £g|5CJW 
^-(OiH^L 1 (L 2) "CM:, «SPjfi»©ffi«cD 1 • D 2 
(D3 -D4) ©*ft»-f-M!9«lUffl©W»iBfc»o-CB 
4*S, Hi»Ll • L2B, UTV* 

WW-fyDl • D2 (D3 • D4) l^f"J-e#5o 
[0 0 6 9] :©i^ffcott, #«»CSrlS4S±5- 
fc, K/-f y<om%-m$.B 1 3 • B 2 4^#ftt5. * 
fc, «SI5L i • L 2 5i5t, K^W ^©*ff«* 

B 1 2 • B 3 4 ##£-r5o Lfc^oT, ^A-fe/H-B 

L 2©#fofcBDlM.3tefc# U4 5S<KWfct LTt>, 
Stt*JMHtf B 13-B24-B12-B34 lUfcttS 
EfltoFHM**©SLii#» 1f9y^i:bT«»$ft5«ft 
riSfcS, ft*, fcSBC5:J£.&&JM«!£B 1 3 • B 2 4 
li, Mili, TFTSS2 1 alc^-r^^JSA^ftS 
ffittgSEII*, *7-7-(WS«i:U©^SS 

2 1 bfcKft&ftfcatatitftif, **$iis«*fcaft 

;JS, IMLl • L 2 l!l»ofc*JMB*B 1 2 • B 3 4 
I*, &fttm%M*WLVt&^ ] 0 , IS-rri:*5T?#ft 

[0 0 7 0] Sfc, TA^K*-* VEfa©Hgi;£&»4, 

ic^y ;/ H«r»lfCEl*il^«L.-C'bJ:V\ m*-ti. Ml 
6 1 f 11-10 9 3 

9 i#&*fcB*©«**/i'i:1BI*, *f[6]S«2 1 b© 



(9) 

/6 

*^©Blfe®ffi3 l©vvffta>©i2t-*mft;£ft) fc 
»^»)gLTft5E[6]*W^3 8 SrKUtTV^So 
[00 7 1] 3 WBjjiT»«t, ftftSK 21b ©*c§© 5 
*>, El*HH**3 8©iffT©IR«-Ctt» i£A#^MSrffi 
*»3tf$S©mJW*a»a».&1\ M^M^ilKEW 
WAS* 2 1 bO*lo5*», Effittttft 
3 8©JBH©«*-CH\ *MdSff2 1 bfcift<5<fc«£o 
T, EfifMttft 3 8 «r»rt-ci£*«6 J: 5 

5 0 «a£*-mi4, fitt^«Hiw«a:ft^r6] 

io fcfflt, «*»^M©ElRl*lRl©ffirt*»«:, * 
WC*i-i 5 fc, EfoWHJfc 3 8 ©«3afctt£0E£& 
5„ rftfc±!3, lHStff CIlOW-fyDl*D4 
5. ft*. Sa-CIt RSB©flE£±, 

3 4fc„ y-*S«tfy— ;M§#*&3 3fc, KW^i! 
RftftfeS l^i&SftfcTFTiif^as&Wlbft-CV* 

So 

[0 0 7 2] fcfc'U COt^tfcotfc, #K^-T^ 

©*#«« (EitofH»&3 8«T©!i«) -ert, ttA£ 
20 ^MroEfazfcftris&ft-^-TX, 7*-r y*— ->a 
-f ^DL*«a»*ji5*ft***>5. ft*, ±IE^#©J; 
pic, Sim-r5®*ttfil3 lW©ffi«SrW P , 
3 1*3i^(iltIffl©iEi4(i> Eft»J®&3 8©* 
HyhSSrWstlftit, Wp>d/2, *iO!/* 
fed, Ws >d/2lcS£-t-;ftff, 9*-f !>*—>a 

VDL©a5M0fSr«&— (b-CtS**, 
#fiEi-« w t 9 rtSftV^fcw, EKoA*«r^±lc 

[0 0 7 3] V^Jx©*&-CfcoTt, -v^K^-fV 
so ElRj©«A-fe^t?«:, ffiSF^Srtt^c-rSfc©, 1 pj^F*5 

te«ft©Ky-r vsrKrt-cv^5©-e, ia*rt 

Jrt-5i, *#**-C©El«a«MB©a^fcJ:9, EAM 
flt3 8 (C*V^-C, fl53t« 2 2a (22 b) ©KlRtt© 

>a ^7^>DL©^ffi*5ftft5fc©, f?y*«5« 
S$ft5*ft*5*>5<, 
[0 0 7 4] rftl^LT, *IW»tt1?tt» -rA^- K 
40 VE("l©?RA-fe/H-HiB3fcSrAWL.TVN<b 0 cixfc 

ft<, Kywv©»#«*jjs#aEu-ci^^'b»e>i"s 
^$ftic<<fts, tfc/SSo-c, f?y*aift<, *^ 

Affi©AV'ttAft*£B l Sr*mt?# 5 a 
[0 0 7 5] ft*, *^Jfe^ffiT?ii, «A*A'©-«i 
LT, ^©SI«s^S^tt*#b, ttJWErtliLT, S« 

«. rt©JKA^M*s««c*«a:^ffi^i-5»rAS«rfflv^fcig 
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[0 0 7 6] ^-f;ft,©i§-£-r*fcoT&, fc5fl;£E€rPniD 
LfcttET?, *«*^-T-M©El«il*l«30ffirtj«»i» 1 H 

©^mas^ns, 

10 0 7 7] $<bl:i, BUdrtroJKS^^MWBfilfiil^lR]^ 
t * 5 J: 5 «*£*-M0>Efo#foa*tW«S 

Ht, y-*«*«*y-h<?-iH*fc£©/<;*EEa»&© 
Mfttltiot, E|6l*l6]*satb5«n*sfc5. Ufc 

hzmz&mo Litvtmx\ »m^moe 

[0 0 7 8] fc£U ^i^Kp'-fVElM'iWHttEE- 

M©El*3*l*I©ffirt*»** 1 ■£n-?EV*KJ|&$ J; 5 

ir, E|6j*[6]^f6!l»S^fc»SJi-efcixtf, 

ft* J: 5 iyEfo*l^«tt»Sftfc«ftEK:tfc'*T, EM 

[0 0 7 9] £fc, SKEM^O^Bl-fev'H*, TN 
(Twisted Nematic ) Jj&.tDi&fk-te MZtt^<X ^ S?F© 

ft*t«t«»ErtlSfct±^^K>-f vErtlfctt*^ 

* fcttl*»t«t«*»Eie]©«il-fe^R«*SrA*H-* - 
fc-C, 3>F7^h, £#%K, EIHI, 8$©ffil*l2f 
'ffittfftt*s «fc l«* Affi©£"C SrEfc L fcfftA£*aE 
SrHS-et*. ttiWKiWHBAlS, 4 

i'oT, #H;&6^1§©ot Rfi*S:A«Lt, -if 9 
v*ZtfiZ-5zb\z£ox. X^&&£<6T£-it5 r i 
ft < . ffirt#tt«#tta*^ftv**ft«^«fc*E"C* 

[00 8 0] (f2^1fg) iC^>T\ ±!Ef 1© 
**»tt-Ctt, 2 1 icRfi3fe^AW-r5^»© 

RIJtfgiLT, h 3i»A-fe^2 1 b<0 

oV^-CEMLfc. t w^)2J5 s «3ttg2 2 ai4, Sii#P 

Alt3t*©#tJ 4 0 %~ 6 0 %KMR SivC t 

[008 1] rftlcttL-C, 3MHt»EfcfR6ttA*>i* 



(10) 

as i g -eii, h 1 7 ir^-ri ^ ±ew aw 22a 

• 2 3 a \ZlXK>Z>?\U%^fkb L"C> SESltfl 2 5 J&* 
RttMiT^S. gESftSttJI 2 5 tt, A#3fc©5 

*», *>5-*rtiii*ia-r5nfliatettaii***i:*fc, 

•K Mz.ti. y y*«attft 5. 

S»3Wxf!)j'^*Wi, 9*^*56* ioT*i 
9 % fc##9-fe>-«5t©3l^^9y ytifc&m 

AJtSitfcifctt;, 9-fev*it«raSi§ST% & 

y t \z%t\-m&m&i u %,%im<D&&m$:w 

ffli-5rtT»jfC#5. ft*., 3E£4tJl2 5tt, J£ 

T*#Siplc v /<y^9-f h3ffl*^^ h/Hc-g-fc> 
/<y*9W b 3t;i3&:g^tf5fflv^*vcv^*§-a-i;:te\. 

[0082] ±E«^©»Bi*^^a i g -eta, •> * 

9-T h S^eaWbfc*!*, 2 5 SrSig-r* 

rt-C% ^fS©Jg(Hl^(6]©R(i3t<!:ftt), 1 
30 ~vMt£;Jt5o l»*lflUr«!0i-5HE*H:s IK 

* yi/=74 h 3{cM$ttfcRd*©— SlStt, /<y 

-f h3jJ»fc»«K*tfli2 5'>.ait*il5. Lfciiiot, 

^l«10fllJ6«2 2a-e»lR**l»TV^<y^9W h 

W b 3©3t^Jffl^*?rlS]±-e#. i»JW5V^*ft«*BE 

40 [0 0 8 3] 

H&eji©®*] *«nic««ttA*«l&E»s W±©<t 
3K, «*#*©El*l#fiia«n*'f-CEv*fc*fc$J: 5 
I^M«$n««AJI^. ±E**Ji©m»«lcE*ixfc 
±E«*a^©Alt*Srl»R«*«IH!iEXE 
i-*R(B3fe^Si:, ±E*»E«!:<ft* : ?-i©IB]K»»& 
*U ffif*5*tRl©y *-9*— >a Sii*©&*©»& 
4^© 1 E*K»JE**tfcE 1 fii^S t SrEATV^S 

[0 0 8 4] *EnnE6EoEaE9Eatl:. W±© 
so ±EE*EKf**.T, ttA^OEA^n^X 



ffl 2001 -343653 (P2001 -343653A) 



19 

[0085] *%wizmzz hizt&om&m^mmti., 
ft <r>m&m *«» n b fix v > s *^t-$> s„ 

[00 8 6] ±E&«/£©$A«^g-C*li, B&RlBft 
*5«f B ®lwAM^ix5roT% f&f B JI©l2ft:£fti::o^T 

^ftfcWsfltT-SWwgfts ± 5 lw$«Lfc!£;& N Eft 

ft±fc**-C#«. cogs, i£v*flHWS 

S5V^fiJfflS!i«PSr«t«-e#, =>>h?*Mt©ft_h 
i R£SWSc©i#;bD t £HmT-£ 5 i 5 ®i&*mirZ> 0 

[00 8 7] «±o i 5 

fc* ±fa«^t-iP^T, ±lERii3t^Ji, 5 5 0 nm 
«)«ftO*Sr»nfll*««^l9:fti-5i:*fc, ±EJ& 1 
ffi«sai±, Eft;t> ft© y * — t- •> a 5 5 0 n 
m©l^#©lfc:tJ;6£ixT^5*j£-TNfc3 0 

[0 0 8 8] SttHljfcTtts Arao«S5«^fttiSSV^5 

C©ii£*, {tfL©&ft©*T\ KR<@Jt«rAlt-f 

[0089] *%miz&zm&&7ammtz. «±©i 5 

±E*WM:iiP*.-C* ±E«flttP(aSMIOffirt*|6l© 
■J ->3 Vli, 9 5nmt(J:, 17 5nmfilTt 

[00 90] ±IE«J5KT-tt, 5 5 0 nm©^** 

L-T, !)^-f->3>i!9 5ninaJ:, 1 7 5 n mfil 
TlwK££*vC^3©T*. W5S««fiTlfciLTt>, 

«$©ftTH\ 1 0%S«lc«i^P>ix5c r©Ji£*. ft 

y Lie < v '«*«99EC«rim-C# 5 i V* 5 & 

[00 9 1] W±©± 5 

±fE*^lciO^T, ±ER«*¥att, ±E»A1 
©TJttfflfcRtt&ih,, ^«>*»!>$IWB;frrei©R**«:a 

iRS$*/i -e & 5 ffifc x- h s, 

[0 0 9 2] ^fcjtfc^ftiliiSWft 
leJ6lsli-<5R«i*ttv afcfittJifc-CEItSixS©-*?, 



(10 

[00 9 3] >^91l::ttSttA&i<£*tt, «±© j; 5 

*u ffirt#ft©y*— f— is3yi>K Si®ft©&:B:©n& 
4£©l»J^i^3ftfc»2(M^£*«*.-CV*S 

ffiftxhz, 

[0 0 9 4] SlWdrt-et, «3fe^«rffl«i-5KIMl* 

ft± t KPISoiiio t Z> t v » 5 a*fcSH- 

5. 

[0 0 9 5] *89H:ittSttA**tt*tt. «±©J:5 
fc, ±B«J*fc*sv^T, ±Efc3frm, ±E*AJi©- 

5 *©£*«:* U LjS»*>, ±fE«3t^©Sii4*i:^2 
flMM©*«*£#4 5*©a*«r*t*J*-CS>3. 
[0 0 9 6] SBE«^-eil ±BL|ft*^©ail«i:jBl 

[0 0 9 7] Z> ffifs^^SSlls JSUL©i 5 

le, ±IEmifcJ:T/^2fifc*iM«tt, ^tb^Wiiffitt 

*i± y **veft©ara*a«sv*fcK2flrt-.5± 5ieE$tt 

so 5«^-C'fe5« 

[0 0 9 8] Stt«J*-ei±, mi*3<tU t m2&ffiHS© 

[0 09 9] *«Kle«5«A*^BH:, W±©i 5 

40 EfcRrtfeji, ±En$Agasf+-5-l-3<fclag© ? ± 
E* i J£S©Sti»*rti*»&«#i * t?©ffl^«ief£; c-c 

[oioo] ai««j«-e«, &fi<Dimft&\c£.<?x. 

Btftffftavb?^ hJttr4Tt-«IKA«93M«rim 

nga5©«**ttw] 

so [HI] ♦JRWC-fElBBttSrSW'b©-?*"), «BE* 
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[13 2] «E^J0^flcibNt5JiiEJKS*^fi<OSgC* 

[ii3j ±.mm&m*WiWom&±/\'<nm&.m*^-t-b 
why, m%mM%7Fi-mumx'hi>. 

[04] ±gEifc£-fc;wroffi*@ffiffi#$r^1-a-a*lfc 

st»rS0-e$>5 < , 

[0 5] ±E«*"fe/i'©tt©*J*««:*i-'bO-e*>5, 
[0 6] ±e«****««r*-*-t>©t?*>5, «£E«ep 

ft«©gi§«i t (ow^sr^-f twist?**, 
[in 7 j ±iE?ee H i^8ESr^-rtcDt , s ) i3 > mffiTO 

[H9] ±KttA*;NgS0>i£l!ft&£« 

[010] X/4fc<DV f- ; r-i'a^bmi&mt<DM 

[0ii] ±R****»*©*»«*jjH-fc©-e*> 

[012] ±B*****«©*»«fc*-*- , l> 



22 

[013] ±E»fi*fe/i^) eF 6 WfioflMifclSr^l-fc© 

■c-fo*), ®*«ffi*^-r^m0T-$)5 o 

[014] ±K*a*^©4fcBi]©«j*«*jj*1-t>«D-e 
[015] ±E**-feyuott©«*«*SH-t«5t?*> 

[016] ±aa**-fe^o $ e> i;:tt©«*«sr*-t-t> © 

[017] *«W©«!i©*lfi»tt«r*i- 1 b©-e*)9, 

[018] ik m$,m?amw<o& 

[019] ±iE&il**(ge©**#J£^tfcW0T'fc 
[^#©SiK] 

1 • 1 a ~ 1 g jShhS^^B 

2 1 a TFTM mi 3O0 

2 1 b ttfam®. (f2lffi) 

3 1 iU^*M 
2 1c 

2 2a («3fc? ; R«*#S) 

2 2b «3t« (fcft^P) 

23 a a./4« (* 2 H«3t* 

A) 

2 3b 1/4* miffiamm) 

2 4 ttftttfttt (M4HIJI) 

25 mtRfcttm (r<b**») 



[0ii 



[02] 





3- 



3- 
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